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Convenient Telegraph Instruments. 

The following illustrations show some very 
popular styles of small instruments. 

To design a pocket relay which combines 
sensitiveness, loud sounding, and strength of 
parts, has been the aim of many manufac- 
turers, few of whom seem to have succeeded 
in any great degree. 

Among the prevailing faults may be men- 
tioned: 

The extreme ‘‘stubbiness ” of the key lever 
(frequently being short enough to be placed 
crosswise the narrow case), which may con- 
sist of a cheap flat spring fixed at one end, 
with key knob and platinum point at the 
bottom, or a short brass bar clumsily hinged, 
so that in either case the key will work in a 
“‘crampy” manner. 

The relay armature lever is usually without 
a shaft, and like the brass bar key lever, is 
*‘hinged in a way to produce the maximum 
amount of resistance by friction. 

They have evidently fallen into the crror 
of trying to produce new forms of keys and 
relays requiring smaller space than the reg- 
ular patterns, instead of arranging the ap- 
proved forms in ordinary use with the great- 
est possible economy of space. 

The patent pocket 
Western Electric 
the cut, 


relay made by the 
Company contains, as 
a regular key with a 
curved lever three inches long, and a relay 
with a long shaft delicately pivoted. In both 
of these points they conform to what use has 
shown to be the best forms of construction. 
We also show a patent cutout, which is 
not a novelty, having been favorably known 
as the ‘‘Gray and Barton cutout” before 
that firm was merged in the Western Electric 
Manufacturing Company. It is a form of 
quick switch, lightning arrester, and cutout, 
which has stood the test of years and is still 
a favorite. 
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The Scimitar of Science 
STRIKES THE 
EYES OF 


SCALES OF ERROR FROM THE 
IGNORANCE, IN HOUSTON, 
TEXAS. 

We clip the following article from the 
Post, of Houston, Texas. It has the merit 
of being graphic in diction and startling in 
statement, and as such we submit it to our 
readers :— 

Not one by one, but in countless numbers, 
the scales of error are stricken from the eyes 
of ignorance by the scimitar of Science. 
Day by day the car of progress rushes along 
the causeways of knowledge with constantly 
accelerated speed, crushing into the dust of 
oblivion the obstructions that choked up the 
paths of science, and bearing aloft the torch 
of discovery enlightening the world. The 
impossible has become the possible. The 
seeds of scientific research planted by Des- 
cartes, by Newton, by Herschel, by Arrago, 
by Morse, in the fruitful field of natural 
philosophy, under the irrigating influ- 
ences of the beginning of the end of the 
nineteenth century, have grown into sturdy 
oaks of knowledge, upon whose trunks and 
branches the minds of a host of bniliant 
searchers after the 


FAMED PHILOSOPHER'S STONE 


have poured, in ever brightening succession, 
the radiance of their discoveries. 
James I. Watts’s boiling tea-ketile, with its 


dancing lid, has grown into the billions of | Summarized, the most important improve- 
lungs of steel that hurtle across the bound- | ments made in telegraphy cover a period of 
less oceans the navies of the world; across | about thirty years, to wit: The invention of 
the lands move the products of the mines Siemens and Halske in 1854, by which two 
and fields garnered by countless millions, | messages could be sent out in different 
and weave and work into myriads of fabrics| ways from the same instrument. The | 
the yields of forest, field, mountain and river. | modifications made by Stearns in the a 
Franklin’s kite-string, now, not only binds | rangement of Siemens and Gintl Por thet 
pole to pole, zoue to zone, island to continent, | all practical difficulties and made duplex 
people to people ina steely net-work of in-| and even quadruplex telegraphy a success 
telligence, but it bas disentangled the tongues | in the United States. The phonctic sys- 
tied at the tower of Babel neatly six thousand | tem of Gray and Bell (still in its infancy) 
years ago, and furnished the torch by which | aims to increase indefinitely, the number of 
to read the tidings itself has flashed around | messages sent simultaneously over a single 
the world. | wire by using tuning forks moved by elec- 
Notwithstanding the immense strides made | tro-magnets, for sending and receiving the 
in the application of electricity as a motor in | signals. Other inventors have fol!owed with- 
the thousand and one various services it per- | in the last your or two in the line blazed out 
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forms for modern civilization, whether it be | by these discoverers, and busy minds are 
to transmit the human words from eye to| vieing with one another in the develop- 
eye, though thousands of miles intervene | ment of the vast undiscovered possibilities 
between the thinkers; to avert from human | that lie before them in this boundless mine 
lives the thunderbolts that dash from sky to | of scientific knowledge. 
earth, or to propel the wheels of commerce,| The most astonishing of all these discov- 
or the shuttles and spindles in the whirling | eries, it has fallen to the share of a young 
looms of manufactories, the varied uses of man who has lived right here in Houston to 
THE ELECTRIC FLUID make. 
seem as yet to be in their infancy, inthe face| Mr. M. C. Connolly, who, until last year, 
of the wonderful discoveries, made almost | worked as Night Chief in the office of the 
every day in the versatility of its adaptation | Western Union at this point, since he ceased 
as a motive power in solving every problem | to man a battery, and engaged in literary 
which may arise in dynamics. pursuits, has occupied his leisure time in 
In no branch of the multiplex uses of elec- | working out a problem that, like Banquo’s 
tricity is this more true than in telegraphy.| ghost, ‘‘would not down” in his busy 
It is not the purpose nor the scope of this | thoughts. During the Interstate Drill Mr. 











cursory article to give a history of this branch 
of science. The time and space at the disposal 
of the writer and, moreover, the familiarity 
with the subject of most of the readers of 
The Post, forbid such a talk. 


Connolly was in Houston for a few days, 
and while here he confided the deductions 
and reasoning of his discovery to the electri- 
cian of The Post under an injunction of se- 
crecy. 





The seal has now been removed from the 
lips of The Post man by Mr. Connolly writ- 
ing to a friend in this city that bis dream had 
proved a reality; that his invention has been 
| shown, by continued and severe experiment, 
to be a complete success; that he has tested 
it in the prcsence of a number of capitalists, 
and they have agreed to furnish him all 
the means necessary to introduce it to the 
notice of the leading electricians in this 
country and Europe. 

In early years, ‘‘ Mike” Connolly (as his old 
fellow tickers love to call him) conceived a 
fondness for the electrical science, and the 
practical knowledge, which years of standing 
by the batteries and playing on the keys 
gave him, enabled him to master with readi- 
ness all the subtle principles which underlie 
the art of telegraphy. About three years ago 
Mr. Connolly conceived the idea that the 
elecric fluid was refrangible, in the same 
way as the rays of light, proceeding from 
different sources, and traveling varying dis- 
tances to a local center, derive 
multiplied intensity from their concentric 
power. 


common 


As there exists a common tie of resem- 
blances between the great phenomena of 
Motion, Heat, Sound, Ligat and Magnetism, 
Mr. Connolly very sensibly reasoned that the 
rule governing the refrangibility of light 
was, under a modified condition of treat- 
ment, applicable to electricity. He first be- 
gan his experiments with discs of various 
metals, formed in the shape of lenses of dif- 
ferent sizes and degrees of thickness. 

From these he derived encouraging but 
not convincing confirmation of the correct- 
ness of his theory. 

Continuing his tests he at last found that a 
plano-convex disc gave the greatest increase 
to the electric current, and he grasped the idea 
of *‘ continuous refraction,” and determined 
to try what its resultant force would be with 
a ‘“‘cone” introduced into the experiment. 
The result was simply startling, the increased 
strength given to the current transcending 
his wildest expectations, He then began a 
series of tests, using all the metals adapted 
to the transmission of the electric fluid, with 
a view to find that particular one most favor- 
able for his purpose. Those who are aware 
of the rarity and costly character of many 
of these metals can form some idea of the 
amount of patience and perseverance re- 
quired by, as well as the expense involved in, 
such an experimental investigation. 

Mr. Connolly devoted nearly every dollar 
of his hard earned though lucrative salary 
for many years to the working out to a 
practical solution of his wonderful concep- 
tion. 

After repeated and careful tests, going 
over and over again and noting the result of 
each experiment, Mr. Connolly found that 
the metal palladium gives nearly five times 
the effect that can be obtained from any other. 
He also found that it was necessary to use a 
solid cone, but that a hollow one with a very 
thin shell was, if anything, better still. 

Palladium, being one of the ductile metals, 
can be readily shaped as desired, and, as 
it is very rare and costly, a great saving is 
thus made through this latter discovery; and 
being a metal possessing the greatest refrac- 
tive power known, all danger of its being 
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fused by the powerful current generated is 
obviated, After numerous careful measure- 
ments, the young experimenter found that 
by the use of palladium the strength of the 
electric current is increased in direct ratio 
as the square of the increase of the radius, 
less the difference between the hypothenuse 
and perpendicular of a section of the cone, 
when the angles of the latter are at forty- 
five degrees from the center, that angle giving 
the best results. He also found that a series 
of *‘ multipliers,” as he has famed his inven- 
tion, can be used, each one taking the in- 
creased current, and again multiplying it. 
As the smaller end of the cone need not be 
over the 100th of an inch in diameter, a 
slight calculation will show what prodigious 
effects may be produced with two or three 
half-inch multipliers placed in the current 
of an ordinary electro-galvanic battery. 
Mr. Connolly’s experiments have been made 
with very small multipliers, but with them 
he has been able to work one of the largest 
wires running from the Fort Worth office, 
using only two cells of an ordinary gravity 
battery. This was done unknown to the 
operators in the office, and so strong was the 
current generated that it was noted by all 
the men working on that line. With the use 
of only two multipliers placed in the circuit 
from one of the line batteries, an iron rod 
half an inch thick was heated red hot. 

A little reflection will give some faint idea 
of the importance of Mr. Connolly’s discov- 
ery, although it is impossible now to foresee 
the grand results which, through its means, 
inventive genius will achieve. Byitsaid the 
great expense to telegraph companies of 
keeping up large batteries on each line oper- 
ated will be almost entirely removed—a sin- 
gle cup taking the place of a hundred. 

By placing the multipliers in aline, say two 
hundred miles aparts, a single current can be 
worked from New York to San Francisco as 
easily as one now is from Houston to Denison. 

by the employment of Mr. Connolly’s in- 
vention, a diminutive gas engine would sup- 
ply all the motive power necessary for the 
electric lights of the entire city of Houston. 

An ordinary sized Faure accumulator, or 
storage battery, with Mr. Connolly’s mullti- 
plier attached, would run a street car for 
half a day; and with improved electro-mo- 
tors, it might be applied to locomotives and 
used in moving railway trains. In fact, it is 
a work of supererogation to speculate upon 
the benefits which will probably result from 
this remarkable discovery; « discovery so re- 
markable that a simple statement of the 
facts in relation thereto sounds like a story 
from the Arabian Nights. 

There is a corrollary to Mr. Connolly's dis- 
covery which he has not yet bad time to push 
to a definite conclusion. He has found that 
by reversing his multiplier a similar effect is 
produced on the strength of the current, as 
takes place in the magnifying powers of a 
telescope when the larger end of the instru- 
ment is applied to the eye-—the clectric cur- 
rent in the one instance being decreased just 
as in the other the waves of light are con- 
tracted. It is his firm belief that by the 
application of this principle to lightning- 
rods the most powerful current of lightning 
may be rendered perfectly harmless, and 
there would seem to be no scientific reason 
for doubting the correctness of his theory. 
Mr. Connolly has conducted his experiments 
very quietly, admitting but two frieuds to 
his confidence during their progress, and 
has as quietly protected himself by letters 
patent. He contemplates going to Chicago 
in the next few days for the purpose of 
making arrangemerts for the manufacture 
of his “‘ multipliers,” and for their introduc 
tion into actual use. Itishis intention before 
returning to Texas to visit New York, and he 
expects to arrange with the Western Union 
and other telegraph companies, and the va- 
rious electric light companies, for the intro- 
duction of his invention into their offices. 
After this he will probably visit the various 
European capitals, and sell his invention to 
the various foreign governments. Mr. Con 


nolly has made hosts of friends wherever he 
has been, by his great personal magnetism, 
and to these his success will come as “ good 
tidings of great joy.” 


Pyro-Electric Properties of Boracite. 


The optical, thermic, and pyro-electric 
properties of boracite have been the subjects 
of a series of investigations by Hauy, 
Hankel, Mallard, Baumhauer, and others. 
Herr Mack has recently made researches 
based upon an observation of Kundt that 
Lichtenberg’s figures can be used for an ex- 
amination of the pyro-electric properties of 
crystals. A description of his experiments 
appeared in Wiedemann’s Annalen, Vol. 
XXI., pp. 410 to 421, and the following 
abstract is given in the Chemical Society's 
Journal for June: ‘‘ The method of obser- 
vation consisted in heating the crystal to 
be examined in an air bath, removing it 
by a pair of pincers previously heated in 
the same bath. The crystal is then passed 
through an alcohol flame and placed on 
a slip of wood or paper, where it is 
dusted thoroughly with the ordinary mixture 
of sulphur and red lead. On cooling, the 
particles of these substances arrange them- 
selves in definite lines, thus marking out the 
field of positive and negative electricity. The 
crystals examined were cubical, rhombic, do- 
decahedral, aud tetrahedral, obtained from 
Stassfurt and Luneberg. The general results 
of the investigation may be summed up as 
follows: 1. The difference of potential, 
whether positive or negative, does not extend 
over the whole surface of acrystal, but follows 
certain definite lines. 2. If upon a crystal 
in which either the rhombic or dodecahe- 
dral form is dominant, there be conceived to 
be marked out a smaller, perfect rhombic 
dodecahedron, so that its principal crystallo- 
vraphic axes coincide with those of one or 
other of the above crystals, and there be pro- 
jected from the common middle point, the 
angle of the latter dodecahedron upon the 
surface of the crystal, then a system of lines 
is obtained, coinciding with the lines of the 
electro-positive or negative potential differ- 
ences. Those lines which connect the mid- 
dle points of smooth and glistening tetrahe- 
dral surfaces are colored yellow, but those 
which lie symmetrically to any principal 
symmetrical plans of the regular system are 
red. This system of lines coincides with 
the optical system of lines of double refrac- 
tion which have been described by Klein and 
Baumhauer. It would appear, then, that 
there is an intimate connection between the 
optical and pyro-electric properties of bora- 
cite. The former are probably conditioned 
by a state of tension of crystal, and the ex- 
periments of T. and P. Currie would seem 
to point to the same conditioning of the 
pyro-electricities. 

siete ae 
Secondary Batteries, 


The great interest which the introduction 
of the Faure secondary battery awakened a 
few years since is somewhat remarkable 
when viewed in the light of_ previous re- 
searches into the phenomena attending the 
development of voltaic electricity. Within 
a few months of Volta’s announcement of 
the effects produced by his *‘ pile,” and more 
especially by his couronne ce tasses, the first 
of the voltaic batteries consisting of cells con- 
taining a fluid and two metals, it was dis- 
covered that a voltaic current could be 
developed by acting upon the opposite sides 
of the same metal with different fluids; and 
that on passing a current through a liquid 
decomposable by that current flowing be- 
tween pieces of the same metal immersed in 
the liquid, a reverse current was obtained 
when the battery was removed, and the ends 
of the two pieces of metal outside the liquid 
were brought into contact. 

No one seems to have had any idea of util- 
izing this secondary current until Grove con- 
structed his gas battery in 1810, and Plante, 
taking up the subject, brought out his sec- 
ondary battery some twenty years later. In- 
deed, the attention which the secondary cur- 
rent did receive was chiefly with a view to 
ascertaining its cause and effect in the hope 
of eliminating from primary batteries them- 
selves those features which caused a waste- 
ful expenditure of the materials used, and of 





the current generated. Moreover, it was not 
until the question of electric lighting was re- 


‘ceiving great attention, and the magneto- 





electric current was found to give a some- 
what unsteady light, that electricians thought 
that the secondary battery might be used 
with the electric current, to effect a similar 
purpose to that fulfilled by the hydraulic ac- 
cumulator in the case of water of high press- 
ure. They sought, by using the electric cur- 
rent, to cause variations in the chemical 
condition of the surfaces of extended elec- 
trodes, to store a power which could be re- 
converted into an electric current, when, and 
us required, by the utilization of the second- 
ary current, which could be developed when 
the surfaces of the extended electrodes were 
allowed to return to their normal condition. 

It will thus be obvious that the effects at- 
tending modern secondary batteries will be 
better understood after an inquiry into the 
researches above alluded to. That inquiry, 
however, cannot avoid the subject of primary 
batteries; for the secondary battery is simply 
one in which the surfaces of two solids im- 
mersed in liquid are subject to unlike chemi- 
cal conditions. The only difference between 
the secondary battery and the many similar 
primary circuits described by Sir Humphrey 
Davy eighty years ago, is that the unlike 
chemical conditions, instead of being ob- 
tained from ordinary sources, are brought 
about by electro-chemical deposit. To note 
the close relation between primary and sec- 
ondary batteries will, moreover, not merely 
be of interest to the electrician, but will assist 
the student to a better comprehension of the 
subject. 

The accidental discovery by Galvani in 
1790 that the muscles of dead frogs were con- 
vulsed on the discharge of an electrical ma- 
chine, near which the frogs were lying, led 
him, after various experiments, which need 
not here be referred to, to believe that the 
muscles were negatively and the nerves posi 
tively electrified, and that metallic contact 
restored the equilibrium by discharge. Volta 
took up the question, and came to the con- 
clusion that the electricity was generated at 
the point of contact of the metal with the 
animal tissue; and he showed that similar 
contractions to those observed by Galvani 
could be caused by making contact between 
two muscles or two nerves, or between two 
parts of the same muscle or nerve; but he 
found that to produce this effect two differ- 
ent metals were required. 

The cases noted by Galvani are examples 
of a current set up in a circuit consisting of 
one metal and two different fluids, or of a 
metal and a fluid in two different conditions 
at different places; the one fluid contained in 
the tissue of the nerves, the other in the tissue 
of the muscles. In the cases noted by Volta, 
where a nerve or a muscle and two metals 
were used, obviously the circuit was, lke 
that of the voltaic pile, developed from those 
experiments, one which consisted of two 
metals and the one fluid contained in the 
muscle or the nerve, whichever was used. 

Volta considered his pile similar, in the re- 
lation of its parts, to the natural organ of the 
torpedo and of the electric eel, because it was 
composed entirely of conductors of elec- 
tricity, contained its own exciting force with- 
out the necessity of being charged with clec- 
tricity from a machine, as was requisite in a 
case of a battery of Leyden jars (for at that 
time the frictional electrical machine was the 
only artificial source of electricity), and be- 
cause it was capable of giving a continuous 
current, and of giving shocks, more or less 
strong as desired, which were similar in their 
effect upon the body of the experimenter to 
those of the above-mentioned creatures. 

Froun his description, it would appear that 
he frequently used coins for forming his piles 
in the early experiments, and that generally 
his piles were constructed with pieces of 
metal about an inch in diameter. He used 
dises of cardboard, skin, or some other ma- 
terial of a spongy pature, capable of absorb- 
ing moisture, to place between the pairs of 
metal discs; and he mentions that in order to 
be successful in an experiment it was neces- 
sary that these discs should be well soaked. 
They were also made a trifle smaller than the 
metal discs. 

Having prepared a sufficient number of 
these discs, the metal ones well cleaned and 
dry, and the others well soaked in pure 





water, or, what he found better, salt water, 
and afterwards slightly wiped dry, so that 
the moisture might not be squeezed out and 
run over the edges of the metal discs when a 
pile of many sets was formed; he placed a 
disc, say, of silver, as the base of the pile, 
then one of zinc, then a moist one, then a 
silver one, then a zine one, and so on. 
When he desired to make upa very large pile 
of sixty or more sets, he considered it hest to 
divide the pile into columns of about twenty 
sets, connecting the base of one column with 
the top of the next. These piles are illustrated 
in Figs. 1 and 2. 
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His couronne de tasses, which he devised as 
being able to give a current of much longer 
duration and regularity than the pile, was 
simply a series.of glasses to contain the 
water, into each of which were placed the 
different ends of two arcs, each formed of two 
metals. It is illustrated in Fig. 3. These 
three illustrations are from sketches taken 
from the engraving accompanying Volta’s 
letter to Sir Joseph Banks, President of the 
Royal Society, as published in Philosophical 
Transactions, 1880. Fig. 1 represents a pile 
of a single column; Fig. 2, one of four 
columns. In sll three illustrations the discs 
or plates, marked A, are of silver or copper; 
those marked Z are of zinc, tinorlead. Zinc 
and silver gave the strongest current. The 
basins of water, into which the terminals 
were taken, were used for the convenience 
of making contact with the whole of the hand 
of the experimenter. The dry finger point 
was found not to make so effective a contact 
as was obtained when the skin was moist- 
ened. 

Carlisle and Nicholson, in 1800, and Ritter, 
of Jena, somewhat later, succeeded in decom- 
posing water by means of the voltaic cur- 
rents; and Ritter, in experiments with other 
electrolytes, noticed the deposition of metal 
on the electrodes, and observed that on dis- 
connecting the battery and connecting the 
electrodes by a wire outside the fluid elec- 
trolyte a current was obtained in the reverse 
direction, and that the electrodes retained 
their power of giving this reverse current on 
replacement after being removed from the 
electrolyte and dried. RRitter's secondary 
pile consisted of discs of copper alternated 
with discs of cloth moistened with solution 
of ammonium chloride (sa!l-ammoniac). 

It was remarked by Sir Humphrey Davy in 
1801 that all galvanic combinations similar to 
Volta’s, which had then been described by 
experimentalists, consisted, so far as he 
knew, of two metals or of one metal and 
charcoal; and that it was supposed that their 
agency was in some measure connected with 
the different powers of the metals to conduct 
electricity. But he says thai he found an 
accumulation of galvanic influence, exactly 
similar to the accumulation in Volta’s pile, 
might be produced by the arrangement of 
single metallic plates, or arcs of one metal 
with different strata of fluids, The reason- 
ing which led to this discovery was brought 
about by observations connected with the 
phenomena accompanying the chemical 
changes in which there is evolution of gal- 
vanic energy. He found that series of double 
plates, properly arranged, but incapable of 
galvanic action with water as the medium in 
which the intervening felt or flannel had 
been soaked, were capable of such action on 
being alternated with acids or fluids capable 
of oxidizing one of the metals only. He 
mentions that silver and gold gave a current 
with cloths moistened with nitric acid, and 
that copper and silver also gave a current 
with cloths moistened with mercuric nitrate. 
This led him to suppose that the alternation 
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of two metals was only necessary in so far as 
it supplied two surfaces capable of different 
degrees of oxidation, and that single plates 
would do if they were arranged so that they 
were connected by different fluids in such 
way that only one side was oxidized. In 
carrying on his experiments, he found that 
galvanic action was produced not only when 
oxidation, but when other chemical chaages 
occurred. He divides the galvanic combina- 
tions thus obtained into three classes : 

The most feeble; when single plates or arcs 
are arranged so that the twosurfaces, or the op- 
posite ends, are in contact with different fluids, 
the one capable of oxidizing the metal, the 
other not so; and he says that tin, zinc, and 
some other easily oxidized substances are best 
in this class. He gives as an example a pile 
consisting of pieces of tin 1 inch square, 3, 
inch thick, separated by woollen cloths of 





the same size moistened, some in water and 
some in dilute acid, and arranged in the fol- 
lowing order: Tin, acid, water, tin, acid, 
water and so on, one above the other. 
Twenty sets formed a feeble battery. He 
remarks that the acid cloth being placed be- 
low the one moistened with water, little 
mixture of the acid and water occurred. 

The second class of these combinations 
with plates of one material was formed of 
metals or metallic substances that acted on 
sulphuretted hydrogen, or on sulphides dis- 
solved in water, arranged 1n series with por- 
tions of a solution of potassium sulphide in 
water, in such way that one side of a plate, 
or one end of an arc, was in contact with 
potassium sulphide solution, and the other side 
or end with water. Silver, copper and lead 
were all found suitable metals; and plates of 
either of these metals were arranged thus: 
Metal, cloth moistened in solution of potas- 
sium sulphide, cloth moistencd in water, 
metal and so on. The action with copper 
proved greater than with silver, and that with 
silver greater than that with lead. 

The third class of these combinations com- 
prised metals which were oxidizable by acids, 
and wrich were also capable of acting on so- 
lutions of sulphides, the metal being arranged 
so that opposite sides underwent different 
chemical actions. These piles were best ar- 
ranged with three cloths between each pair 
of metals, the cloth moistened with dilute 
acid being separated from that moistened 
with solution of potassium sulphide by a 
cloth moistened with water only. 

In piles constructed in any of these three 
ways the action is transient, owing to both 
the acid and the solution of sulphide being 
quickly spent. Count Rumford suggested a 
box divided into cells by alternate sheets of 
metal and horn, or other non-conductor. 

Fig. 4 shows part of such a box, in which 
a represents the metal plates, d the oxidizing 
solution, ¢ the solution of sulphide, d strips 
of cloth-connecting the cells separated by the 
non-conducting material. Fifty metal plates 
with weak nitrous acid, or ammonium nitrate 
on one side, and with solution of sulphide of 
potassium on the other, gave a_tolerably 
strong current. 

Davy’s experiments with electricity, as a 
chemical agent in the reduction of the metals 
of the alkalies, gave him opportunities of 
noticing the phenomena of electrolysis, and 
in the Bakerian lecture, 1807, he mentioned 
that when a solution of salt is decomposed 
by the electric current the base always passes 
to the negative and the acid to the positive 
electrode. If three glasses, A, B, C, Fig. 5, 
be taken, and A be filled with distilled water, 
B with weak solution of litmus, and C with 
solution of potassium sulphate, and the solu- 
tions in the glasses are connected by moist- 
ened threads ), as shown; then, on passing a 
current from A to (C, the presence of acid 
was detected at the point where the thread 
moistened with litmus came into contact with 
the solution in A. On changing the glass B 
and the moistened threads for others contain- 





ing solution of turmeric, the alkaline reaction 
was first observed where the thread moistened 
with turmeric came into contact with the so- 
lution in @ This showed that the sulphur 
compound did not pass from C through B in 
the form of sulphuric acid. Again, if the 
solu'ion of potassium sulphate was placed in 
A and the water in C, the current passing 
the same way as in the former case, the 
potassium compound was passed through B 
to C without affecting the turmeric solution 
in B, the acid remaining in A. The presence 
of acid and alkali being respectively noted 
at the point of contact of the threads with the 
solutions in A and @. 

Grothiiss, supposing that in every binary 
compound or similar body one of the atoms 
or radicals is electro-positive, and the other 
electro-negative, suggested that there is a 
successive combination, Cisruption and re- 
combination of the molecules from electrode 
to electrode, and that atoms or radicals are 
left free next the electrodes because there 
they find no free opposite atom or radical 
with which to combine. It seems impossible 
that this could occur in the case noted above, 
for in that case the free acid and alkali 
ought both to have first shown themselves 
where Davy expected to see them—in the 
vessel containing the solution of potassium 
sulphate; for, if the decomposition is first 
effected at the electrode in the ves:el A con- 
taining the solution of sulphate, and it is 
necessary for the sulphur compound set free 
to effect a recombination with the potassium 
compound of an adjacent molecule of sul- 
phate of potassium, then it must be equally 
necessary. for the sulphur compound, on 
reaching the thread between the vessels A 
and B, to find some substitute, and as sul- 
phuric anhydride, which would probably be 
the form of the sulphur compound, readily 
combines with water to form sulphuric acid, 
nothing could be more natural than Davy’s 
expectation to find the acid manifest its pres- 
ence at the junction of the thread with the 
sulution in A. 

Another theory is that such a compound 
as potassium sulphate is split up into metallic 
sodium and a compound of sulphur and 
oxygen, which compound goes to the positive 
electrode; that the potassium decomposes 
water, becoming caustic potash and liberat- 
ing hydrogen; while the sulphur and oxygen, 
on reaching the positive electrode, also de- 
compose water, becoming sulphuric acid and 
liberating oxygen. 

It is, however, only necessary to suppose 
that, whichever atom or radical has to travel 
across the electrolyte to the opposite electrode 
is in a state in which 1t cannot combine with 
anything, having reached the electrode which 
formed the terminus of its journey, it then 
becomes able to combine and manifest acid 
or alkaline properties. 

Clausius objected to the first-mentioned 
theory on the ground that there woutd be a 
great expenditure of energy in causing the 
repeated decompositions, and supposed that 
the molecules of liquids were naturally in a 
state of constant decomposition into their 
elementary constituents, and of constant re- 
combination, and that the passage of the voltaic 
currents simply classified the free atoms and 
took them respectively to the negative and 
positive electrodes. There is, however, no 
need for this supposition if it be assumed 
that the atom or radical which has to traverse 
the electrolyte is in a state of disability to 
combine with anything until it has fulfilled 
its mission. 

It will be seen from the foregoing remarks 
that philosophers were, and for that matter 
still are, divided in opinion as to the origin 
and method of the voltaic current. On the 
one hand, the origin was traced to the point 
of contact of different metals io a circuit 
consisting of two metals and a fluid; on the 
other, the chemical action that took place at 


the point of contact of dissimilar substances," 


whether metal or liquid, was asserted to be 
the cause of the current set up.— Thomas 
Wilkins, in Engineering. 
————_ one 

The nationality of the soldiers in the Union 
army during the rebellion is given as follows: 
Native American, 1,500,000, or 75 per cent. ; 
British American, 54,000, or 2% per cent. ; 








English, 45,000, or 24 per cent.; Irish, 145,- 


000, or 7} per cent.; German, 176,000, or 8} 
per cent.; other foreigners, 75,000, or 5} per 
cent. 





—— 
Emery Mines and Exports. 

Our consul at Smyrna writes to the State 
Department as follows: 

As no inconsiderable part of the annual 
product of the emery mines of this province 
is exported to the United States, as it is the 
sixth article in point of value thus exported, 
some facts bearing upon this production may 
not come amiss. For many years one or two 
parties holding concessions from the Govern- 
ment maintained a virtual monopoly of the 
emery-mining industry, and kept up prices 
accordingly, the rough stone being sold at 
the rate of £16 sterling per ton. To-day, £5 
sterling per ton is an average price. How 
much of this falling off in price is due to 
competition, deterioration, or decrease of 
consumption, can only be estimated, The 
mines are worked either under ‘firmans” or 
concessions, obtained from the Government 
only with difficulty and large expense, or 
through contracts made with the ‘‘estates of 
the Church Ottoman,” known as ** vacouf.” 
In the latter category are the mines of 
‘*Gumnah Dagh,” near Sokia, and about four 
hours distant from the station of Azizie, on 
the line of the Ottoman Railway, which 
station is about seven miles from Ephesus. 
These mines pay to the ‘‘ vacouf” a royalty 
of so much per ton on all the ore extracted, 
which is transported on mules and donkeys 
to the station at Azizie, and taken thence to 
Smyrna by rail. The road from the mines 
to the station being very rough and over 
mountains, camels cannot be employed, a 
serious drawback, inasmuch as the carrying 
capacity of a mule is only equal to about one- 
ninth of a ton. The quantity of emery yet 
upmined in these quarries of the Gumnah 
Dagh is large, but the quality is below the 
standard. The Thyra mines, known as the 
aliogoli, are located on a range of hills 
between Cosbunar and Thyra, within four 
and one-half hours by camel from Cosbunar 
to station on Ottoman Railway, forty miles 
from Smyrna. They are operated by several 
parties under concessions from the Turkish 
Government, for a term of ninety-nine years. 
Formerly large quantities of excellent emery 
were taken out, but of late years it has be- 
come difficult to extract the ore, which is 
conveyed on the backs of donkeys to the 
plain. At the foot of this range of hills is 
the Coursak mine, a large, irregular bed of 
emery, not a lode mixed with earth. It is 
easy of extraction, no powder being required, 
but is covered with from fifteen to twenty- 
five feet of silt, the accumulation of ages 
Much of this inferior quality of stone finds a 
market in Germany and the United States. 
In all emery deposits there is a risk of a 
sudden exhaustion of the ore. This fact, 
taken in connection with the difficulty of 
procuring concessions, the peculiarities of 
Turkish laws and the export duty of twenty 
per cent., calculated at the selling price in 
Europe, does not encourage enterprise in the 
direction of opening up new mines or deep- 
ening old ones, although experience proves 
that the best emery comes from the greatest 
depths. 


—__ > 
Old Cable Stories Retold. 
By F. C. WEBB. 


THE UNARMORED LINE FROM DOVER TO 
CAPE GRISNEZ. 


*“Come, get up, Mr. Webb, here’s the 
‘lectric talegraph in the harbor.” Thus I 
was aroused by Captain F. Bullock's old one- 
eyed steward on board H. M. 8. Widgeon in 
Dover harbor on the morning of August 25, 
1850. I hardly knew then what the “ ’lectric 
talegraph” meant, and was soon up and pry- 
ing about on the quays of Dover harbor till 
I found a London tug with a great reel of 
smooth, brown-looking stuff across her deck 
just abaft the funnel. I was only a visitor 
on board the Widgeon, but some help being 
asked from Captain Bullock, Lieut. Burstal 
(now Capt. Burstal, secretary of the Thames 
Conservancy Board) was sent with some 
dozeu men on board the Goliath (tug) to ren- 
der any assistance required, and I accom- 
panied them. 


S 


The first attempt at a submarine telegraph 
across the straits was about to be made. The 
wire was simply a copper wire, insulated 
with a single covering of gutta percha to a 
thickness of about half an inch, It was 
wound on a reel extending across the deck. 
A cast-iron rec] had at first been supplied, 
but this was so ponderous and heavy that a 
spar of wood, with cast-iron ends, was pre- 
pared by the late Mr. W. Reid, who was em- 
ployed by Mr. Wollaston, the engineer in 
charge on the work. To sink the line and 
moor it, flat, leaden weights, with a groove 
running diagonaliy across them, were pre- 
pared, so that they could be easily riveted on 
to the wire. Half the number had two holes 


in them, and the other half were cast 
with projecting studs of a size to fit the 
holes and project a little through. A 


blow with a hammer on each projecting stud 
thus riveted them quickly and securely- 
Some softened gutta percha was placed in 
the groove to give the wire better protection 
from the edges of the metal. For shore end 
the wire was encased in lead. 

We went outside the harbor, and the tug 
anchored close off the works of the Admiralty 
Pier, then only just begun. There were on 
board Mr. Wollaston (in charge), Mr.Crampton 
(a visitor), Mr. H. Brett, the concessionaire, 
and some other gentlemen. The lead-covered 
wire was already down the pier, and the end 
from the tug was joined on to the primitive 
shore end in a boat. I can well recollect Mr. 
William Reid (better known by telegraph 
engineers of that day as ‘old Reid”) stand- 
ing up in the boat with a soldering iron in 
his hand, with which he had done something 
to the lead-covered wire. As soon as we 
started there was a difficulty in finding a con- 
venient place for riveting the weights to- 
gether on. I suggested shipping the hawser 
bridge. This was done, and a workman sat 
astraddle across it, and had a good place to 
rivet the lead weightson. At first we stopped 
altogether to rivet the weights, but after a 
little while we collected some slack near the 
taffrail, and then only slowed down and eased 
the slack over, during which time the weights 
were being riveted. There was a break on 
the drum, and at the stern our men from the 
Widgeon had some wet canvas and held this 
round the wire. Little Mr. Brett came fuss- 
ing about our men with such impracticable 
orders that at last they deliberately entangled 
him in the loose slack, so that he did not 
come there again. I have no knowledge of 
the distances the weights were apart, but 
probably they numbered about sixteen or 
twenty to the mile. I know that a gentle- 
man (I think a Mr. Wollaston, and relative 
of Mr. Wollaston, the engineer in charge) 
gave the time to ease down with a whistle. 
The ship was then eased, a man ran along 
with a piece of warm gutta percha, clapped 
it on the lower weight, the wire was pressed 
into it, another piece put on top and the top 
weight put on, two blows given on the pro- 
jecting studs, and the weight was handed 
along as the wire slowly paid out again. On 
the taffrail was a little wooden roller, but no 
guide of any kind to keep the line on it. 

When we got off Cape Grisnez we an- 
chored, and a type-printing instrument was 
put in circuit in the cabin. The instrument 
began to print off a jumble of letters, and Mr. 


Brett tore the slip up, although it was a 
record of the first signals across the straits. 
This so incensed Mr. Wollaston that I 
thought he was going to box Mr. Brett's ears. 
Being of an archeological turn of mind, I 
saved a piece and carefully pasted it on 
paper and labeled it. Captain Bullock re- 
quested it of me, and I of course gave it to 
him, ana he presented it to the old Duke of 
Wellington, then staying at Walmer Castle. 
We joined our own ship, the Widgeon, soon 
after this, and did not see the landing of the 
Grisnez end. 

This was my first connection in any way 
with telegraphy. Of those that were on 
board, Mr. Wollaston, Mr. Crampton, Capt. 
Burstal, Mr. Willoughby Smith and myself 
are alive. Mr. Brett died some years ago. 

The line was laid to save the concession, 





which required that telegraphic communica- 
| tion across the straits should be made before 

a certain date. The wire answered this pur- 

pose, but was cut the day after it was laid by 

a fisherman, who hooked it up off Cape Gris- 
|nez and cut it through with a knife. Dr. 
Russell, in his work on the Atlantic cable, in 
alluding to the incident, calls this fisherman 
a ‘* peseatore ignoble.”—London Electrician. 
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The proposal to hold the next meeting of 
the National Telephone Association in Phila- 
delphia, instead of Providence, as originally 
proposed, meets with general favor, in view 
of the fact that the electrical exhibition will 
be open at thattime. The gathering of elec- 
trical people promises to be very large, and 
the opportunity will be afforded of meeting 
prominent electricians from all over the 
country, with a liberal sprinkling of nota- 
bilities from abroad. 





New York is steadily increasing the num- 
ber of electric lights for street illumination. 
At their meeting on Monday of this week, 
the Aldermen voted to substitute electric 
lights for gas in Houston Street, from river 
to river; in Grand Street, from Sixth to 
Kighth Avenue; in Centre Street, from 
Chambers to Broome; and in several other 
localities. The authorities find that it is 
quite as important to light the cross streets 
as the main avenues, and that, as a means of 
protecting life and property, electric lights, 
which are a constant terror to evil-doers, are 
an excellent investment. 





According to the Waterbury American, the 
endeavor to ‘‘ boycott” the telephone in Stam- 
ford didn’t work, owing to the failure of the 
“*boycotters” to keep faith with one another. 
Just as soon as one of them took the tele- 
phone back, all the others followed suit, 
greatly to the convenience of their customers 
and to the satisfaction of the telephone man- 
agement. The marketmen and grocers of 
Stamford are now satisfied that the telephone 
has ‘‘come to stay,” and that it has got to be 
recognized, not as a luxury, but as a neces- 
sary adjunct of business. Perhaps they are 


right in one sense in saying that it does not 
‘‘pay.” but they have demonstrated to their 





satisfaction that trying to get along without 
it is costly business, because injurious to 
trade. Men who “kick” against improve- 
ments invariably come to them iu time, and 
the ‘‘ kicking” injures no one but themselves. 





The rival telegraph combinations are evi- 
dently getting into shape for active competi- 
tion, and long-distance telegraphing promises 
to get down to figures that will make it at- 
tractive to everybody. If the competing 
companies do not carry the thing too far, the 
result will be of advantage to all concerned— 
the public and the companies. As we have 
before said, the fact is that the public—the 
great uncommercial public—is oniy just be- 
ginning to use the telegraph freely. A re- 
duction of rates will increase both the length 
and the number of telegrams, the wires will 
be loaded up to their capacity, and the 
treasuries of the rival combinations will be 
benefited. This may seem a strange predic- 
tion, but wait and see if the event does not 
sustain it. 





The following excellent suggestion we find 
in Science: ‘‘The is a fine opportunity to 
make the coming electric exhibition in Phila- 
delphia a public educator as well as a brilliant 
display by giving due care to the explanation 
of the different groups of exhibtts. Only a 
very small share of the visitors to such ex- 
hibitions understand what they see; but by 
far the greater number would gladly learn 
more than they know if the way were open. 
The untaught majority of the visitors may 
wonder and admire, but they really learn 
very little. Their curiosity is excited, but 
their reason is not satisfied. Printed ex- 
planations are seldom given; verbal explana 
tions are often too technical to be of much 
value, even when the exhibitors can be 
found, and are willing to tell their story for 
the hundredth time.” We take the liberty 
of commending this suggestion to the man- 
agers of the exhibition, with the further sug- 
gestion that they bring it to the attention of 
exhibitors. 

It is an old saying that the way to make 
money is to buy low and sell high, and the 
fair deduction from this is that the time to 
buy is when things are low. Of course, it 
takes nerve and courage, but we have always 
noticed that it is the folks that possess those 
characteristics that win. If these ever was a 
time when electrical securities were low, it is 
now. Many of them, of course, are de- 
servedly so, and are bringing all they are 
worth; but there are others which have been 
dragged far below their intrinsic value, and 
they are bound to come up. It is for every 
one to investigate for himself, and separate 
the sheep from the goats. We certainly shall 
not undertake to do it for any one. But we 
feel perfectly safe in predicting that within 
six months a good many folks that think 
their perceptions are of fair quality will be 
kicking themselves vigorously for not having 
been bright enough to pick up some of the good 
things which are just now going a-begging. 





Texas is in a fair way to have cheap 
telegraphy, as an important contract has 
been executed between the Baltimore and 
Ohio Telegraph Company and the Gulf, 
Colorado and Santa Fe Railway Company, 
which will open up for competition nearly 
the entire State. The Gulf, Colorado and 
Santa Fe Railway Company have wires 
already in operation between Galveston, 
Houston, San Antonio, Austin, Dallas, Fort 
Worth, and other important towns, which 
will be connected within two or three weeks 
with the Baltimore and Ohio Company’s 
lines, already in operation to Texarcana. 
The prospects of competition are gladly wel- 
comed by the citizens of Texas generally. 
The necessary material—poles, wire, etc.— 
have already been shipped to construct the 
lines from Texarcana to Paris, and from New 
Orleans to Houston, it being the purpose of 
the Baltimore and Ohio Telegraph Company 
to give the State of Texas two outlets to the 
North and East. Hitherto the tariff io points 
in Texas have been very high, and business 
has been restricted in volume. But now that 





a competing line comes in there will result 
more reasonable rates, better public accom- 
modation, and a large increase in business. 
No State in the Union is showing more 
growth and progress just now than Texas, 
and this move on the part of the new tele- 
graph combination opens up a country that 
is destined to contribute very liberally to 
telegraph receipts. 





AN IMPORTANT DECISION. 

The Brush Electric Light Company has 
met with defeat in its suit against the United 
States Electric Light Company. This suit 
was begun on December 38, 1880, and has 
now been pending nearly four years. The de- 
fendants of record, Messrs. Condit, Hanson 
and Van Winkle, were at that time the sell- 
ing agents of the Weston Electric Light 
Company, and the suit was brought to re- 
strain them from selling arc lamps of the 
Weston system and the Weston copper- 
coated carbons. The defense of the suit was 
assumed by the United States Co., which 
succeeded to the business of the Weston 
Co. Various other suits have been brought 
by the Brush Company against those using 
the Weston arc system, and this was made a 
test case, and was tried with the greatest 
care and elaboration on both sides. The tes- 
timony, exhibits and briefs cover over 2,500 
printed pages, the complainant’s brief alone 
covering 448 pages, and there was also a large 
number of arc lamps and models put in evi- 
dence. The case was argued before Judge 
Shipman at Hartford, in March last, by con- 
sent of counsel, and the oral arguments oc- 
cupied eight entire days. Both the patents 
upon which the suit was brought were at the 
outset extremely broad in their terms, and, if 
they could have been sustained with a liberal 
construction, would probably have gone far 
towards establishing for the Brush Company 
a monopoly of electric are lighting. Two 
disclaimers were filed by the Brush Company 
during the suit, by which part of the claims 
of the patent on arc lamps were abandoned 
and the remaining claims materially re- 
stricted, and Judge Shipman now decides 
that the patent is void. So strong a case 
was made out in the matter of the copper- 
coated carbons that the complainants with- 
drew that patent from the suit, thereby vir- 
tually abandoning it. It may be added, for 
the exact information of our readers, that the 
carbon patent thus withdrawn and abandoned 
was the one granted October 23, 1877, and 
that the case of the complainants, so far as 
the lamp was concerned, rested on the eight 
claims of the patent issued May 7, 1878, and 
reissued May 20, 1879, and known as the 
‘*clamp patent.” 

The case of the clamp patent turned upon 
the claim of prior invention and use. The 
summing up by the judge, at the close of his 
opinion, is particularly interesting. He 
says: ‘‘The case is that of the well-known 
practical use in ordinary work, with as much 
success as was reasonable to expect at that 
stage in the development of the mechanism 
belonging to electric are lighting, of the 
exact invention which was subsequently 
made by the patentee, and although only 
only one clamp and one lamp wire were ever 
made, which were used—two and one-half 
months together only—and the invention 
was then taken from the lamp. and was not 
afterwards used with carbon pencils, it was 
an anticipation of the patent device under the 
established rules upon the subject. With a 
strong disinclination to permit the remains 
of old experiments to destroy the pecuniary 
value of a patent for a useful and successful 
invention, and remembering that the de- 
fendants must assume a weighty burden of 
proof, I am clearly of the opinion that the 
patentee’s invention has been anticipated by 
that of Hayes.” 





Are Lights Without Carbons. 
To the Editors of the Electrical Review : 

Has the progress made in bringing the 
electric arc lamp to its present state of perfec- 
tion been slow or rapid? When we consider 
the early date at which the first experiments 
were made, we cannot but conclude that, on 
the whole, the advance has been but slow. 





True it is that the real advance—the improve- 
ments made whereby the lamp has been 
made practicable and permitted to come 
into general use—has been within a com- 
parative few years. But, beyond the adop- 
tion of ingenious mechanical devices for the 
automatic working of the lamp, no important 
step has been made since the earliest dis- 
coveries. The use of the carbon pencils is of 
early date, and upon their use has been based 
the improvements in the mechanical devices 
for their proper manipulation. The wasting 
away of these pencils in the intense heat of 
the electric current widens the space between 
them to such an extent as to interrupt the 
current in its passage from point to point, 
and this naturally suggested the adoption of 
some means by which these points might be 
made approach one another sufficient to ad- 
mit of the uninterrupted passage of the electric 
current. Hence, the various devices for 
that purpose now in use. 

From the mere mechanical field the in- 
ventor must depart, and seek for some new 
principle whereby the arc lamp may be made 
less expensive, and independent of the care 
necessary to keep it in such condition as to 
be useful. It seems to me that one point, 
and one which necessarily involves a most 
important principle in the arc lamp, and one 
to which electricians might with profit direct 
their thoughts, has ‘not been the subject of 
such investigation and experiment as the pos- 
sibilities of success warrants—to wit, the 
abandonment of the carbon pencils. Can 
this be done, and the practicability of the 
lamp retained? To this question it will, no 
doubt, at once be said, the air space between 
two points through which the electric cur- 
rent will pass has been demonstrated to be so 
short that, if any substance possessing the 
qualities of a conductor and of such value 
as to make its use universal, be placed at 
those points, the heat within the circle of the 
arc will fuse that substance. There is no 
question as to this, and, since it has been 
found that the carbon now used for these 
points is the best-known substance for the 
purpose, how, then, can their use be dis- 
pensed with? 

That the carbon from which the points are 
now made is the best-known substance for 
the purpose is admitted, but my suggestion 
goes beyond this, and leads to the further 
inquiry as to whether or not carbon, in a 
solidified form, cannot be dispensed with in 
the use of the arc lamp, and some means 
adopted whereby the current of electricity 
may be assisted in its passage through an air 
space sufficiently great to admit of the points 
being placed without the arc and free from 
its intense heat, and being so placed may be 
composed of some hard, inexpensive mate- 
rial capable of conducting a current of elec- 
tricity. 

As it is not thee purpes of the writer at 
this time to go into a discussion of the ques- 
tions here suggested, but simply to place the 
subject before your readers in such a way as 
to admit of an intelligible expression of the 
thoughts of those who may think it of suf- 
ficient importance to do so, and whose views, 
I trust, will find a place in your columns, I 
defer the further discussion of the matter 
until a later day, when I hope to be able to 
give, through your columus, the results of 
my experiments in the line of the above sug- 


gestions. ; 





Electric Lights in Hartford. 

The principal ownership in the capital 
stock of the Hartford Electric Light Com- 
pany, hitherto owned by the American Elec- 
tric and Illuminating Company, of Boston, 
by whom the plant was built, has passed into 
the hands of a strong financial syndicate, 
composed of Hon. Wm. H. Bulkeley, Lieut.- 
Governor of the State; Hon. Morgan G. 
Bulkeley, President Aitna Insurance Com- 
pany and Mayor of Hartford; Thos. O. 
Enders, President of the United States Bank; 
Austin C. Dunham, Vice-President Willi- 
mantic Linen Company; Wm. A. Healy, 
President of the Pratt & Whitney Machine 
Company; Judge George 8. Gilman, Con- 
necticut Mutual Life Insurance Company; 
and Charles H. Owens, attorney-at-law. The 
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sale has been under negotiation for the past 
three months, and the papers were finally 
executed on Monday by the syndicate and 
President Goff of the American Company. 





Illumination of Passenger Cars. 

A large party of representative railroad men 
from all parts of the country met at Altoona, 
Pa., last week, in the yards of the Pennsyl- 
vania Railroad, where a train of eight passen- 
ger cars was in position, each one having a 
different kind of light. The first car was 
illuminated by ordinary coal gas; the second 
by the same quality of gas, with gasoline 
added to enrich the flame: in the third car 
the Lipsey burner, using the same enriched 
gas as the second car was used. The globe 
of this burner throws the light down, as 
well as a very considerable amount of heat, 
and looked like a Siemens’ burner upside 
down. The illumination, however, was very 
good; in the fourth car the Siemens’ burner 
was tried, supplied with the same kind of 
gas, but, owing to the location of the burners 
on the lamps, it threw a very distinct shadow 
on the floor of the car and on the seats. The 
fifth car was lighted with the oil-gas system 
used by the Philadelphia and Reading road 
for several years. ‘he light was about the 
same as the ordinary gas-light. The seventh 
car had a gas made from gasoline, using an 
Argand burner, which made a beautiful light, 
and which is promised to be perfect on the 
application of several new principles by its 
owners. The last car was beautifully illumi- 
nated by the Brush electric light from a 
storage battery. The simplicity of the whole 
lighting apparatus, together with the excel- 
lence of the light, made the electric display 
the best of all. The gasoline used was ren- 
dered perfectly safe, in the event of accident, 
by its application. 

Dr. Dudley, the chemist of the Pennsyl- 
vania Railroad, gave an interesting lecture 
on the several lights used, and said that the 
electric light was the coming light for rail- 
road use as soon as the subtle fluid could be 
generated as fast 2s exhausted. The doctor 
was kept busy answering the numerous 
questions from all sides on the durability and 
strength of the different lights. 





Electric Lighting for Dances. 

Two dances recently given in London, 
says the Electrician, were much enhanced by 
the rooms being lighted by incandescent 
lamps. Although both evenings were ex- 
tremely hot, the rooms, usual when 
lighted by the electric light, were not nearly 
so close as when lighted by gas on a cool 
The following particulars may be 


as 


evening. 
of interest : 

Tbe size of the dining room was 27 feet by 
16 feet, by 13 feet high ; this being merely a 
refreshment room was underlighted, except 
at the extreme end over the table, where 
there were two 20 and one 10 candle power 
lamps. At the other end of the room there 
was only one 20 candle-power lamp. The 
drawing room, where the dancing took 
place, was 34 feet by 19 feet, by 13 feet 
high; this room was brilliantly lighted. 
There were twelve 10 candle-power lamps in 
the center chandelier, three 20 candle power 
lamps hanging from pendants im the center 
of each window, one on!a statue underneath, 
and one 20 candle-power lamp at the further 
end lighting up the conservatory as well as 
one end of the room. One 20 candle-power 
lamp was arranged under water in the con- 
servatory. The hall was well lighted by 
one 20 candle-power lamp in front, and one 
10 candle-power lamp behind, the size being 
82 feet by 7 feet, by 10 feet high. The sup- 
per-room upstairs, 27 feet by 16 feet, by 10 
feet 6 inches high, was very brilliantly 
lighted with six 20 candle-power lamps hung 
as pendants, with small globes. The lamps 
being of the new Woodhouse and Rawson 
type, took very little current. From 9:30 to 
12 o’clock—that is before the supper room 
was lighted—15 amperes were required ; 
from 12 to 2:20, 21 amperes; from 2:30 to 
3:50, 1514 amperes. On the second night 
the current was slightly in excess of this, 
there being more cells switched on. —Thirty- 
one horse-power Faure-Sellon-Volckmar cells 





were used, and the total number of ampere 
hours taken out of them was 252. The 
lamps were running somewhat over 20 and 
10 candle-power. 
—_ += - 
The Finance of Electric Lighting. 

The contrast between the financial pros- 
pects and predictions of 1880-1 and the sober 
certainties of 1884 causes many of those 
who, 1n the earlier period, were full of confi- 
dence, to speak with mournful assurance of 
the ‘‘ collapse of electric lighting.” In truth, 
however, not only has there been no collapse, 
but there has been a steady and perceptible 
progress of invention and improvement. 
That which has collapsed are the avaricious 
fancies of those investors who allowed them- 
selves to be misled by the glitter and un- 
reality of representations that can only be 
characterized as fraudulent. So eager was 
the search for a good investment, and so 
robust was the faith in what was airily 
termed ‘‘ electricity,” that any one with a 
specification for lamp or dynamo found little 
difficulty in exchanging paper patents for 
hard cash. Now we have awoke out of 
sleep, it is the public who have acquired the 
experience and the promoter the money. 

The concession of rights or franchises to 
supply cities and villages within a certain 
area, with current on demand and at fixed 
prices, was competed for helter-skelter by 
some of the shrewdest heads in the City of 
London. No one waited to inquire whether 
this thing, which was to revolutionize the 
conditions of life was or was not feasible and 
financially profitable. It was assumed that 
the problem was solved, and the public 
backed its assumption to the tune of eight 
millions sterling. The actual state reached 
by electric illumination was recorded in the 
history of a couple of exhibitions, in which 
each exhibit was jealously watched by an 
army of trained supervisors, and by the 
achievement of a little public and private 
lighting, accompanied for the most part at a 
heavy loss to the undertakers. Of further 
actual experience there was none. The 
daily press fostered the illusion, capital was 
got together, and so ended the first act of the 
comedy. 

Expert witnesses, lawyers, promoters, act 
countants, directors and patent agents were 
fed on a lordly scale. The workman who 
could turn up a commutator, or could se- 
brushes, was paid his own price; but the out- 
flow of money in those channels was found 
insufficient. ‘‘ Free exhibitions” and instal- 
lations at a loss furnished the vent which 
was needed, and those with rentals at the 
‘price of gas’”—whatever that may mean— 
contributed to the collapse of which we have 
spoken. But all is not yet Jost. There are 
still three million pounds uncalled from the 
shareholders. If the real business of profit- 
earning is set about with open eyes and level 
heads, it is still possible ‘‘ tout peut se 
retablir.” 

We have already dwelt on the legislative 
restrictions which obstruct the financial de- 
velopment of electric lighting. The letters 
from Mr. Arnold White and Dr. Fleming, 
which appeared in a recent issue of the 
Electrician, are unanswered, and, in our 
judgment, are unanswerable. But if the act 
were repealed, and a measure substituted for 
it wisely conceived in the interests of progress, 
while protecting the rights of property, we 
cannot shut our eyes to the fact that we 
should be little nearer the desired end if 
other reforms of a more administrative char- 
acter were deferred or neglected. The ex- 
tended scale on which the companies were 
laid down is better fitted for grappling with 
the business of a State Department than the 
languishing operations of a retail trade. 
Rent of offices and works, directors’ fees and 
remuneration to staff for the most part were 
calculated on a turn-over of capital which 
has failed to appear. Unless, therefore, 
legislative assistance is supplemented by a 
vigorous use of the pruning knife and an im- 
proved administration, no fact in physics is 
more certain than that the capital yet un- 
called will follow the millions which have 
gone before. 

There are in the directorate of the various 
companies individuals who would not: only 





adorn, but would guarantee the success of 
any undertaking with which they are con- 
nected. On the other hand, there are in- 
fluences which—to speak with moderation— 
we can only regard with limited enthusiasm. 
Directors who are connected with a round 
dozen of companies cannot be expected to 
give that individual support, or make the reso- 
lute efforts without which no enterprise of so 
complicated and wide a scope as this can hope 
to succeed. The fact of a man undertaking 
the trusteeship of proprietors’ interests in ten 
or a dozen companies at one time is a meas- 
ure of the small importance he attaches to 
the performance cf such duties. His effurts 
are diluted. ‘‘ He spreads himself,” as the 
Americans say, ‘‘ too thin.” When Stephen- 
son was building the line to Birmingham, he 
walked fifty-three miles between London 
and the Midlands. Unless some such spirit 
as that of Stephenson animates those driving 
the coach, we may call until we are hoarse 
for a Board of Trade Hercules to pull our 
wheels out of the mud. 

To sum up, electric lighting must be cheap- 
ened by a reduction in the permanent charges 
—4t., e., directors’ fees, rent, and the cost of 
official staff. The administration must be 
seriously undertaken by men who rate the 
difficulty of their task too highly to suppose 
that odds and ends of time are sufficient in 
which to accomplish the end in view. Too 
great stress cannot be laid on the fact that 
management which would ruin a butter-man 
is not likely to organize victory for electric 
lighting. Itis said that whatever money has 
been scraped together has been made up four 
pairs of stairs. Elevation of principle may 
not, perhaps, lead so high as this, but a new 
spirit of wise economy must permeate every 
department of electric lighting, or the cham- 
pagne and glitter of the exhibitions will be 
the only things the country will remember 
of this effort to replace the existing method 
of artificlal illumination. — London Elec- 
trician. 





The Telegraphist’s Electrical and Scien- 
tifie Biography. 

It is with much pleasure that we comply with 
the wishes of the Jarge number of our cor 
respondents who desire to learn some- 
thing more about the father of electro-mag- 
netic telegraphy. To the majority of teleg- 
raphists iu this country the familiar word 
“*Morse ” has been nothing more than a mere 
name given to a certain kind of instrument; 
but in America the memory of this great 
man is almost worshiped, and a large vol- 
ume has been published devoted exclusively 
to the life and labors of Professor Morse. 

The following account from the ‘‘ Encyclo- 
pedia Britannica” will be read with interest 
by British telegraphists, who ought to be re- 
minded that up to the close of his long life 
Morse never failed to acknowledge the debt 
he owed our illustrious Faraday, whose bril- 
liant discoveries in electro-magnetism were 
the stepping-stones to Morse’s glorious in- 
vention. 

Morse, Samuel Finley Breese, artist and 
inventor. was born at the foot of Breed’s 
Hill, Charlestown, Mass., on 27th April, 
1791. His father was the Rev. Jedediah 
Morse, D.D., the authorof ‘‘ Morse’s Geogra- 
phy.” At the age of fourteen Samuel Morse 
entered Yale College. Under the instruction 
of Profs. Day and Silliman he received the 
first impulse towards those electrical studies 
with which bis name is mainly identified. 
In 1811, Morse, whose tastes during his 
early years led him more strongly towards 
art than towards science, became the pu- 
pil of Mr. Washington Allston, then the 
greatest of American artists, and accom- 
panied his master to England, where he 
remained four years. His success at this 
period was considerable; but on his return 
to America, in 1815, he failed to obtain com- 
missions for historical paintings, and after 
working on portraits for two years at Charles- 
town, 8. C., he removed first to Washington, 
and afterwards to Albany, finally settling in 
New York. In 1825 he laid the foundations 
of the National Academy of Design, and 
was elected its first president, an office 
which he filled until 1845. The year 1827 
marks the revival of Morse’s interest in elec- 





tricity. It was at that time that he learned 
from Prof. J. F. Dana, of Columbia College, 
the elementary facts of electro-magnetism. 
As yet, however, he was devoted to his art, 
and in 1829 he again went to Europe to study 
the old masters. 

The year of his return (1832) may be said 
to close the period of his artistic aud to open 
that of his scientific life. On board the 
packet ship Sully, which sailed from Havre 
Oct. 1, 1832, while discussing one day with 
his fellow-passengers the properties of the 
electro-magnet, he was led to remark: ‘If 
the presence of electricity can be made visi- 
ble in any part of the circuit, I see no reason 
why intelligence may not be transmitted by 
electricity.” It was not a novel proposition, 
but the process of formulating it started in 
his mind a train of new and momentous 
ideas. The current of electricity, he knew, 
would pass instantaneously any distance 
along a wire, and if it were interrupted a 
spark would appear. It now occurred to 
him that the spark might represent a part of 
speech, either a letter or a number, the ab- 
sence of the spark another part, and the du- 
ration of its absence or of the spark itself a 
third, so that an alphabet might be easily 
formed and words indicated. In a few days 
he had completed rough drafts of the neces- 
sary apparatus, which he displayed to his 
fellow-passengers. During the twelve years 
that followed Morse was engaged in a pain- 
ful struggle to perfect his invention, and se- 
cure forit a proper presentation to the pub- 
lic. The refusal of the Government to com- 
mission him to paint one of the great histor- 
ical pictures in the rotunda of the Capitol 
seemed to destroy all his old artistic ambi- 
tion. In poverty he pursued his new enter- 
prise, making his own models, moulds, and 
castings, denying himself the common nec- 
essaries of life, and encountering embarrass- 
ments and delays of the most disheartening 
kind. It was not until 1836 that he com- 
pleted any apparatus that would work his 
original idea, having been supplemented by 
his discovery, in 1835, of the “relay,” by 
means of which the electric current might 
be reinforced or renewed where it became 
weak through distance from its source. Fi- 
nally, on Sept. 2, 1837, the instrument was 
exhibited to a few friends at his room in the 
University Building New York, where a cir- 
cuit of 1,700 feet of copper wire had been 
set up with such satisfactory results as to 
awaken the practical interest of the Messrs. 
Vail, iron and brass workers, in New Jersey, 
who thenceforth became associated with 
Morse in his undertakings. Morse’s petition 
for a patent was dated September 28, 1837, 
and was soon followed by a petition to Con- 
gress for an appropriation to defray the ex- 
pense of subjecting the telegraph to actual 
experiment over a length sufficient to estab- 
lish its feasibility and demonstrate its value. 
The Committee on Commerce, to whom the 
petition was referred, reported favorably. 
Congress, however, adjourned without mak- 
ing the appropriation, and,meanwhile, Morse 
sailed for Europe to take out pstents there. 
The trip was not a success. In England his 
application was refused on the alleged ground 
that his invention had been already pub- 
lished; and while he obtained a patent in 
France it was subsequently appropriated by 
the French Government without compensa- 
tion to himself. His negotiations also with 
Russia proved futile, and after a year’s ab- 
sence he returned to New York. On Feb. 
23, 1848, Congress passed the long-delayed 
appropriation. Steps were at once taken to 
construct a telegraph from Baltimore to 
Washington, and on May 24, 1844, it was 
used for the first time. Morse’s patents were 
already secured to him and his Associates, 
and companies were soon formed for the 
erection of telegraph lines all over the United 
States. In the year 1847 Morse was com- 
pelled to defend his invention in the courts, 
and successfully vindicated his claim to be 
called the original inventor of the electro-mag- 
netic recording telegraph. Thenceforward 
Morse’slife was spent in witnessing the growth 
of his enterprise, and in gathering the honors 
which an appreciative public bestowed upon 
bim. As years went by, he received from 
the various foreign Governments their high- 
est distinctions; while in 1858 the represent- 
atives of Austria, Belgium, _ France, the 
Netherlands, Piedmont, Russia, the Holy 
See, Sweden, Tuscany, and Turkey appro- 
priated the sum of 400,000f. in recognition 
of the use of his instruments in those coun- 
tries. In the preparations for laying the first 
Atlantic cable he took an active part, though 
the attempt of 1857. in which he personal] 
engaged was not successful. He died April 
2, 1872, at New York, where his statue in 
bronze now stands in the Central Park. His 
instrument and alphabet are now used on 95 
per cent. of the telegraph wires of theworld, 
—The Telegraphist. 
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x*, A Detroit telephone got out of order, 
and the man who was sent to fix it up dis- 
covered that a hole had been punched in the 
instrument by somebody who had innocently 
thought he could hear better through it that 
way. 


,*» The American Bell Telephone Com. 
pany’s net output of telephones since the 
beginning of the present fiscal year, com- 
pared with the same time in 1888, is shown 
by months, (ending the 20th) in the following 
table : 


1884. 1883 

WEIR a iee cine Heumiwss 3,202 4,739 
1 Sr ehcvienes Oe 4,485 7,342 
WS Fo is.cececcaceer ree 6,758 
ee os “Garceulenan 4,568 7,038 
WG iiss cree sinncnans coves 2,278 5,846 
Ws cs-ncsnacce 19,604 31, 72% 


»* Ina description of the new Ducousso 
Telephone, our contemporary La Lumiere 
Hlectrique says : 

In the telephone apparatus usually em- 
ployed, the induced currents that transmit 
and reproduce speech traverse the induction 
and receiving bobbins in the two stations; 
and yet it would suffice were the fine wire of 
the induction bobbin in the line circuit dur- 
ing transmission, and were only the receivers 
in the circuit at the moment of receiving. 
Use is no longer made of those hand-actuated 
interrupters that permitted the generator or 
the receivers to be placed in the circuit ac. 
cording as transmitting or receiving was be- 
ing done. It is probable that, by reason of 
the high tension of telephonic currents, the 
bobbin resistance in the circuit does not per- 
ceptibly lessen their intensity; but these bob 
bins are provided with magnetic cores that 
necessarily react upon them, and this effect 
may interfere with the distinctness with 
which the hearing may be done. 

Mr. Ducousso’s telephone is arranged in such 
a way as to utilize the fine wire bobbin for trans- 
mitting as well as for receiving. It consists 
of a soft iron core, one of the poles of which 
faces an ordinary soft iron diaphragm. This 
core is surrounded by a fine wire bobbin that 
corresponds to the line circuit. Alongside, 
upon the same core, there is a coarse wire 
bobbin that corresponds to the pile and 
microphone circuit. The variations in the 
intensity of the primary current in the 
last-named circuit give rise to induced cur- 
rents in the bobbin by reason of its proxim- 
ity, and also through the intermedium of the 
soft iron core, which is the seat of a variable 
magnetic state depending upon the primary 
current. At the receiving station, the micro- 
phone bemg mute, the core is constantly 
magnetized, but the induced or other currents 
that pass into the bobbin modify such mag- 
netism according to their form, and the 
diaphragm is similarly actuated. 

In ordinary stations, where two receivers 
are usually employed, the inducting bobbins 
of the two telephones are arranged for ten- 
sion, and the same is the case with the in- 
duced ones. And yet, in particular cases, it 
may be preferable to arrange the inducting 
bobbins for quantity and the induced ones 
for tension, or we may have two piles and 
one microphone acting upon the same re- 
ceivers. 

The absence of a permanent steel magnet 
renders the construction of this apparatus 
simpler and more convenient to use. It is 
very light, and its shape is very graceful. 

The inventor claims the following advan- 
tages for his apparatus: (1), suppression of 
the permanent steel magnet; (2), an arrange- 
ment that permits of a complete utilization 
of the internal resistances, in transmitting as 
well as in receiving; and (3), the facility of 
grouping the inducting and induced bobbins 
for tension or for quantity, 


Multiplex Telegraphy. 

The London Electrical Review says that the 
constant demand which is made from time to 
time for a decrease in the price of telegrams, 
shows that any devices which may enable a 


prove remunerative to an inventor. The 
latter, however, before procecding to design 
such apparatus should first clearly under- 


would result from the adoption of the same. 
At the present time several forms of multi- 
plex and also fof fast-speed instruments are 


they do their work well. The Baudot, for 


cess ; but no one who has seen its construc- 


the very general adoption of the instrument 
would conduce to economy. The item of 
maintenance is one which most inventors 
who work simply as mechanicians, almost 
entirely, if not entirely, leave out of calcula- 
tion ; yet any complication in telegraphic 
mechanism which renders it unusually liable 
to derangement adds considerably to itsannual 
expense, and this may more than counter- 
balance any advantages which may be in- 
herent in the privciple on which the appa 
ratus is constructed. Simple as is the sim- 
plest form of multiplex apparatus—viz., the 
duplex—it, on its first introduction, proved 
a failure from the defective state in which 
the telegraph lines were at the period. At 
the present day, on account of the excellent 
condition into which experience has enabled 
the aerial lines in this country to be brought, 
the duplex system works without difficulty ; 
and even the more recent developments, the 
quadruplex, is largely employed. But the 
latter, in spite of the perfection to which it 
has been brought in Great Britain (having 
been entirely remodeled from the original 
American instruments), cannot be made to 
work satisfactorily over lines of an extreme 
length, owing to the variations which 
continually take place from the extreme 
humidity of this climate. Were the Baudot 
instrument tried, its failure here would be 
A successful multiplex instrument, 
therefore, would have to be designed on 
principles somewhat different to those upon 
which the Baudot is constructed. Should 
the use of underground lines become general, 
the employment of multiplex instruments 
would probably come within the range of 
practicable telegraphy, as the element of 
variation would practically cease to exist, 


certain. 


would have to be overcome. Although we 
believe that eventually this will be the case, 
yet at the present time not the slightest real 
progress has been made towards counter- 
acting its effects by any method of trans. 
mitting signals. 


Ria 
The Mackey-Bennett Cable. 

The completion of the Commercial or 
Mackay-Bennett cable between Waterville, 
Ire., and Dover Bay, N. 8., has been an- 
nounced. 

The ordinary system of receiving messages 
sent through ocean cables by means of a 
mirror is not to be used by the Commercial 
Cable Company. By the old method a small 
mirror is substituted for the needle of a 
galvanometer, so that it swings to and fro as 
the current changes, the positive current 
forcing it one way and the negative the 
opposite. The mirror is controlled on the 
other side of the ocean by a keyboard of 
two keys, one of which when pressed pro- 
duces the positive current, and the other the 
negative. The alphabet consists of a com- 
bination of the effects produced by these two 
vibrations. The mirror is about the size of 
a ten-cent piece, and has before it a lantern 
with a slit in it about as large as a lucifer 
match. Through the slit a light is thrown 
upov the mirror, which in turn reflects it 
back upon a surface traced with the lines of 
ascale. As the ray of light travels back- 
ward and forward upon this scale, the mes- 
sage is read by the receiver. There are 
obvious objections to this method. In the 





first place it requires two men, one to keep 


large amount of telegraph work to be trans- | 
mitted at a small cost would be likely to} 


stand the conditions under which economy | 


in existence, and, under certain conditions, | 


example, is used on the continent with suc- | 


tion can say that the latter is simple, or that | 


though the element of inductive retardation | 


| his eye constantly fixed upon the scale, and 
\the other to write at his dictation. The 
Commercial Cable Company proposes to em- 
ploy a system which requires the services of 
only one receiver, and to adopt what isknown 
as Thomson’s recorder. This isan automatic 
arrangement of delicate and intricate con- 
| struction, but said not to be liable to get out 
|of order. It is operated by means of a 
lettered key-board, and traces characters 
upon a running slip of paper. It is said 
that the mirror system has been used because 
it can work on such a very feeble current ; 
but it is expected that better results will be 
attained by the new cable than in former 


this kind. 
———_-a>e—__—_——__ 


Life in the Telegraph Service. 


enterprises of 


| Life in the telegraph service is about the 
}same as in other brnnches of business, if 
viewed from the standpoint of individual 
idiosyncrasies; and yet, take it all round, 
there are, of course, certain clearly-defined 
|lines which mark it off from life in any other 
trade or profession. 

We have often been amtised and much 

puzzled at the general appearance of a teleg- 
raphist. Now, ih saying this much, you 
must not misjudge our statement, but permit 
us to explain what we tnean. We are speak- 
ing now of men who have been eight, ten or 
twelve years in the service, and we will 
| hazard the opinion that in such men there is 
| a distinct peculiarity that to a close observer 
is at once noticeable. Should the latter meet 
a telegraphist in the streets, we venture to 
assert he could at once pick him out. This 
| peculiarity is scarcely expressible in words, 
and yet it is in him, as sure as the comple- 
|mentary colors are in the white beam of 
llight. Can it be his work which lays its 
impress upon him in sucha manner? Just 
possible it may be; for, if you recollect what 
his labor is, you will readily find he is really 
neither clerk nor mechanic, in the truest 
| Sense of the word. This hour he is busily 
|employed transcribing a message delivered 
| to him in Morse language by his dear ‘“ pony- 
|sounder,” or writing it from slip that has 
| passed through a ‘‘ Wheatstone automatic,” 
while the next hour he is hard at work peg- 
ging away with his key in the sincere, though 
vain, attempt to beat time as it flies by keep- 
ing down delay. 

The variety of his work, you will see, is so 
great, and the difference su marked, that the 
man is certain to manifest somewhat of this 
incongruity in his general habits. Any one 
who has mingled much with the junior 
telegraphists—say, of three years’ service— 

must have been often questioned by them as 
|to the reason why ‘‘owr fellows don’t look 
| like other clerks,” etc. 

| Take the service, however, all round, and 
we do not think you will find a happier, 
more genial, or more social acquaintance 
than the modern telegraphist. Life in the 
service has its light and shade, its joys and 
its discomforts, although the wisest course is 
to always try to look upon the sunny side; 
and, in estimating the worth of one’s situa- 
tion, we must not forget to compare it with 
that of those who are lower in the social 
scale. 

Mr. Editor, you have no idea, sir, of the 
many little pleasantries we telegraphists en- 
joy amongst ourselves. The amusing tele- 
grams that pass through our hands give us 
many a laugh, while the errors made by our 
fellow workers of less experience than our- 
selves create no little amusement. It is 
really a case of acting upon the apostolic 
injunction that the strong should help the 
weak. Many an amusing and possibly serious 
error would pass out to the public were we 
not to act upon this principle. What would 
the feelings of the husband have been had he 
read such a telegram as the following frum 
his mother-in-law: ‘‘ Annie was confined of 
a deal box this morning.” Then, too, we have 
just as peculiar messages from the public. 
Imagine the sensation in the receiving teleg- 
raphist’s mind as he hears the armature of 
his sounder signaling the following: ‘‘ Unto 
us a child is born nine feet long and four feet 
broad.” Yet it was quite correct; probably 
an order for a “‘motto” for a church altar, 
and giving the length required. You, of 
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course, have heard of that amusing error ina 
message on the morning of the late Pope’s 
burial in St. Peter's, in Rome, wherein his 
Holiness was stated to have been buried in 
saltpetre! 

The language and terms used in telegraphy 
become the second nature of a telegraphist, 
so that you will not be surprised to hear of a 
‘*masher” in the service receiving an anony- 
mous note as he sat at his circuit, with a 
collar two inches high round his neck, asking 
him to ‘‘reduce ten.” A sharp and ready- 
witted auswer was once given to a member of 
the staff, who has ‘‘the gift of the gab,” by 
one who had been vainly trying to get a 
word in sideways. When the fluent one did 
stop, the latter immediately said, ‘‘ N. U. G.,” 
which, of course, you know, signifies ‘‘ Not 
up, go on.” 

There is one side of life in our service 
which is frequently overlooked, and that is 
the palpable fact that a telegraphist is not an 
automaton, ‘To-day he is probubly at 212° 
and is rattling his ten, eleven or twelve mes- 
sages off in a quarter of an hour, while to- 
morrow he is at 82° or Zero, and, do what he 
may, he cannot exceed eight in the same 
time. However this may be accounted for or 
regretted, the fact remains and will always 
do so. By the way, I may mention a 
Wheatstone transmitter is not always con- 
stant, and, by reason of faults or tempera- 
ture or climatic changes, frequently differs in 
speed. 

The work of telegraphy is really pleasant 
and attractive. What can surpass the feeling 
of power and command that passes over one 
as he handles his single or double-current 
key, and realizes the mighty power he pos- 
sesses of directing and controlling that mar- 
vellous and mysterious force, the electric 
current? 

With a touch of the key that unknown 
force obeys him more readily than the vessel 
its rudder, or a charger its reins. Its docility 
is wonderful! How attached we become to 
the little ‘‘sounder,” or to the “single 
needle.” We develop quite an affection for 
them. The service, however, is still in its 
infancy. There has not been time to tabulate 
results as to the effects work of such a dis- 
tinctively nineteenth-century character has 
upon the human frame. The telegraphist is 
in the fore front of the busy, rushing, rest- 
less activity of commercial life of to-day. All 
his nerves are constantly on the stretch while 
he is at work, and terrible must be the strain 
on his nervous mechanism. How it will end 
the future only can tell. At present it makes 
him very subject to irritability and hasty 
temper. 

He necds to guard closely against such a 
temptation. No wonder, therefore, that he 
soon loses his temper in working the wires, 
and quarrels break eut between clerks at dis- 
tant stations. How instinctively they know 
the very best means toannoy one another if so 
disposed. Such strange phrases as ‘‘ Read,” 
**Get a postman to help you,” ‘ Get clerk,” 
etc., from sending clerk to receiver at the 
other end; or, ‘Send better,” ‘‘ Try your 
other foot,” etc., from receiver to sender, are 
frequently to be heard on the instruments. 
Of course, such remarks are prohibited, and 
severely dealt with if brought before head- 
quarters. Still, they do occur. Much gen- 
tleness and patience are needed to prevent 
quarrels and obstructive working. If we 
could always remember that it takes two to 
make a quarrel, and that quiet, steady work- 
ing wins everywhere, there would be fewer 
sheets of foolscap used. We ought not to 
deride irregularity forms, because they are 
the means by which the staff becomes ac- 
quainted with the numerous and generally 
well-arranged rules of the department. Many 
a ‘‘sheet of blue” requesting a gentleman to 
“ note a caution,” or asking his explanation 
as to *‘so and so,” has been the round of the 
ladder by which he eventually attained that. 
enviable position of exemption from “ re- 
ports,” gained by careful and intelligent 
working of the lines laid down by his 
superiors. 

Still, working telegraphy is a terrible strain 
on the system, especially at the duplex (key 
or automatic). Failing currents, earth con- 


tacts, unsteady balance, with probably an 














August 2, 1884.] 


HLBCTRICAL REVIEW . 











erratic worker at the other end of the wire, 
combine to worry and harass the poor fellows 
almost out of their minds, while Wheatstone, 
working with its high speed, sending the 
messages off before they can be timed and 
arranged in order, and ‘‘ the acknowledg- 
ments” seen to, creates quite a continuous 
attention. 

How nobly and energetically the work is 
cleared off after stoppages can only be appre- 
ciated and understood by those who have 
seen it performed. 

The department believe in strict punctual- 
ity, and we think we are safe in asserting 
there is no other profession where keener at- 
tention is paid to this. To their credit, how- 
ever, be it said, they are just as impartial in 
permitting the staff to leave promptly at the 
hour their duties are up. Of course, it is a 
case of ‘‘ wheels within wheels.” If the 
‘‘coming-on” staff is prompt to time, it fol- 
lows that the men they have come to relieve 
are bound to be smart in getting off. Of 
course, Mr. Editor, there are a few laggards 
They 
try, and try hard, to get ‘‘on duty” as the 
clock strikes ; but it is of no use—they are 
certain to drop in just a few minutes late, 
with the inevitable result of getting “‘ noted.” 
This habit of punctuality, so firmly and 
surely ingrained into Kim by the department 
from his youth, makes the telegraphist a re- 
liable man in any business or social appoint- 
ment, while, at the same time, it makes him 
a terrible foe to all waste of time, or slothful 
companions and acquaintances. His business 
habits and domestic affairs are all methodi- 
cal. He is trained to have a method in his 
manner of working, and hence exhibits this 


or drones who cannot be punctua’. 


trait in social life. 

The one great drawback to our pleasure is 
the Sunday labor we are obliged to take a 
turn of. Happy he who can get a substi- 
tute for his duty on the day of rest. He re- 
turns to his work on the Monday with greater 
zest and a happier and more cheerful air. 
The day’s break in the monotony of daily 
toil seems to have braced the entire man, 
while the instruments appear to be more at- 
tractive and look better. 

Of course, life ‘n the telegraph service de- 
pends upon the color of the glasses the teleg- 
raphist uses in looking at it. But, on the 
whole, we think one and all will unite in 
praising it for its happy, varied experience; 
its amusing and instructive information, and 
its sure and steady development of excellent 
and abiding traits of character in the lives 
and habits of its devotees.— The Te’egraphist. 
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Dictionary of Technical Terms. 


Accumulator—Another name for secondary 
batteries. 

Ampere—The B. A. (British Association) 
unity of current. 

Amplitude—The extent of swing, as in a 
pendulum, or the height of wave-motion; 
the strength of wave-action, as the loudness 
of sound, depends on this, while the charac- 
ter, as pitch of note, depends on wave-length 
or time. 

Anion—The electro-negative acid or chlor- 
ous radical of the salt or acid decomposed. 
Oxygen acid radicals as chlorine are anions. 

Anode—The positive electrode or pole of 
a battery, the wire or plate connected to the 
copper or other negative element of the bat- 
tery; the plate which leads the + current 
into a solution to be decomposed, and at 
which are set free the oxygen, acid radicals, 
and all—ions (anions). In electro metallurgy 
it is usually formed of the metal to be de- 
posited, in which case it is called the soluble 
anode or pole. 

Arc—The air space in which the electric 
light forms. It contains carbon vapor, and 
gives off the violent rays which render the 
arc light so steely in character. 

Armature — The keeper of a magnet. 
Armature of dynamo machine—the part 
which, like the keeper, closes the magnetic 
lines of the field magnet. It is usually the 
moving part. 

Astatic— Without inherent directive power 
usually applied to pairs or reversed needles. 





Atom—The supposed ultimate particle of 


the elements. There is still much confusion 
as to the atom and equivalent, which were 
formerly used for the same purpose, but 
modern chemistry attaches a distinct idea to 
the atom, which correlates it, not only to 
chemical affinity, but to heat and other 
forces. 

Ballistic Galvanometer—This measures a 
momentary current, such as a discharge of a 
condenser, just as a ballistic target measures 
the impact of a shot. It requires a heavy 
needle presenting little surface to the air. 
The quantity of electricity is proportional to 
the sine of half the angle of the first swing. 

Brushes of Dynamo Machines—The col- 
lectors of the current. 

Calorimeter — Instruments for measuring 
heat produced, for electrical uses. They are, 
in fact, thermometers; but for measuring the 
heat produced in chemical actions, etc., very 
elaborate instruments are made, as described 
in treatises on heat, 

Candle, Electric—An arc light generated 
at the end of two carbon rods arranged side 
by side, and burning away equally. First 
made by Jablochkoff. 

Candle-power of Light—The legal standard 
for measurement of gasis a spermaceti candle 
of six to the pound, burning at the rate of 
two grains per minute. 

Capacity—The power of a surface or di- 
electric arranged as a condenser to hold elec- 
tricity as “static charge.” Its unit is the 
farad. 

Cascade, Charging-in—The old term for 
Leyden jars arranged in series like voltaic 
batteries. 

Cathode—The negative pole of a battery; 
the wire or plate connected to the zinc; the 
plate at which, in any decomposition shell, 
cations or + ions are set free. In electro- 
metallurgy, the object upon which the de- 
posit is to be formed is the cathode. 

Cation—Electro-positive elements and rad- 
icals which are set free in electrolysis at the 
cathode. Hydrogen and metals in the order 
of the electric series are cations. 

C.G.S8. Centimeter Gramme Second Charge 
—The measured quantity of static electricity 
accumulated on a conductor or a condenser. 

Chlorous Pole—A term sometimes used for 
the negative pole or cathode. A chlorous 
radical is that radical of a salt or acid which 
answers to chlorine in HCl—that is, it is the 
acid radical or electro-negative element or 
anion. 

Consequent Poles—Where intentionally or 
accidentally, two N. or two §S. poles are 
formed together S—N N—S, in which case 
we have, apparently, a magnet with two sim- 
ilar poles at its ends. 

Constant—A value which correlates individ- 
ual cases to general laws. The constant of 
a galvanometer is the value in amperes cor- 
responding to unit deflection; or it may be 
the resistance which, with a given battery, 
produces unit deflection. 

.Coulomb—The B. A. unit of quantity 
which passes in one second of an ampere 
current, 

Dechnation—The angular difference at 
any part of the earth, between the nearest 
pole of the earth and the corresponding 
magnetic pole: it is the variation of the com- 
pass. 

Density—‘‘ The quantity ” upon unit area 
of surface, which varies on the one surface 
according to form and nearness of surround- 
ings. 

Density of Current—The same as with 
charge, in the case of electrolysis which ma- 
terially affects the action and the quality of 
deposit. Heat in wires is also proportionate 
to the ratio of current and section of the 
conductor. 

Diaphragm—A porous division between 
two liquids, through which electric current 
passes, and in which osmose occurs; and an 
E.M.F. is produced as a result of capillary 
actions. 

Dielectrics—Non-conductors in which in 
duction occurs, such as air and gutta-percha. 

Dynamometer—This means ‘‘ force meas- 
ure,” and is the proper name for an appara- 
tus which measures mechanical power, such 
as that exerted by a rotating shaft or a belt. 
It is often, but wrongly, applicd to Weber's 
galvanometer, which consisted of coils in 





place of needles suspended within other cir 
cular coils.—From Sprague's Electricity. 
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Steno Telegraphy. 


M. Cassagnes, C. E., has written an ingen- 
ious little pamphlet bearing this title, in 
which is a description of his proposed 
method of telegraphing shorthand, his idea 
being that reporters’ sborthand notes of 
speeches, &c., can be telegraphed straight to 
the papers and transcribed in their offices, 
thus saving them much time and money. 
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..-. At the annual meeting of the stock- 
holders of the Vermont and Boston Tele- 
graph Company, held at White River Junc- 
tion, Vt., on Wednesday last, the following 
gentlemen were elected directors: Norvin 
Green, T. T. Eckert, C. C. Tinker, and Ros- 
well H. Rochester, of New York ; Thomas 
Roche and Henry C. Sherman, of Boston ; 
Norman Williams, of Chicago ; George W. 
Gates and George W. Smith, of White River 
Junction. 


..-- Referring to the action brought in the 
Supreme Court recently by Henry C. Gardi- 
ner against the officers and directors of the 
Commercial Telegram Company, to compcl 
them to account for the $1,000,000 represent- 
ing the stock and the difference between the 
par value of the stock and the sales made at 
$30 and $50 ashare. Mr. S. W. Fullerton, 
a director and the former president of the 
company, made a statement last Thursd:y. 
‘“‘The Commercial Telegram Company,” he 
said, ‘‘ was organized by Lutber E. Shinn, 
George W. Casper and myself for the pur- 
pose of constructing and maintaining tele- 
graph lines and the operation of telegraph 
printing instruments for reporting market 
quotations and commercial news. The com- 
pany was created on the basis of a capital 
stock of $50,000, divided into 500 shares of 
$100 each. The certificate of incorporation 
provided that the capital stock might be in- 
creased, and it was subsequently increased to 
$1,000,000. This was done not only in ac- 
cordance with the law, but in accordance 
with a custom usual in such cases.” The 
company, Mr. Fullerton said, *‘met with 
strong opposition from the old Gold and 
Stock Telegraph Company,” but it had thus 
far overcome all opposition and had been 
surprisingly successful. Several hundreds 
of the instruments invented by Stephen D. 
Field had been invented for the company, 
and are now in active use. No one but Mr. 
Gardiner had ever disputed these patents and 
inventions. Many statements in Mr. Gardi- 
ner’s complaints were characterized as gross 
falschoods by Mr. Fullerton. ‘If Mr. Gar- 
diner’s statement that he paid $6,000 to Gov. 
Richard C. McCormick for his 100 shares of 
stock is true,” said Mr. Fullerton, ‘‘ it speaks 
well for Mr. McCormick’s estimate of the 
standing and prosperity of the telegram com- 
pany. It is not true, as asserted by him, 
that 300 shares of the original stock of the 
company were voted by the incorporators to 
Mr. Shinn, or that the remaining 200 shares 
were voted to Mr. Casper and myself. It is 
not true, as he states, that the Board of 
Directors directed that the increased capital 
stock of $1,000,000 be issued to themselves, 
nor was it so issued. It is not true, as stated 
by him, that Mr Shinn divided the proceeds 
of a check for $1,000,000 with Mr. Field, Mr. 
Casper.and myself, or with any of us. It is 
not true that the directors of the company 
have dissipated its capital, por is it true that 
the incorporators conspired against the inter- 
ests of persons who might become purchasers 
of the stock. Mr. Fullerton admitted that 
Mr. Shinn gave 3,750 shares of his stock to 
the company, of which 2,000 shares were 
made preferred stock, but he said that this 
transaction took place long before Mr. Gardi- 
ner became a stockholder. Mr. McCormick, 
who then held and owned the identical stock 
afterward sold by him to Mr. Gardner, 
signed a written consent with all the other 
stockholders of the company that these 2,000 
shares might be made preferred stock, and 
be entitled to preferred annual dividends of 





3 per cent. 





.... The telegraphic connection between 
America and the Old World is happily char- 
acterized by a head-line in the New York 
IKrald, ‘‘ The International Hyphen.” 

.... The Baltimore & Ohio Telegraph 
Company has reduced its tolls from New 
York, Philadelphia, Baltimore and Washing- 
ton to Chicago, Cincinnati, Cleveland and 
Columbus, O., to twenty-five cents for ten 
words. 

..-- Mr. W. A. Schutt, Superintendent of 
the Manhattan District Telegraph Company, 
has resigned that position. W.E Huntington, 
Superintendent District Telegraph Depurt- 
ment for the B. & O. Company, will also fill 
the position made vacant by this resignation. 

.. Correspondence is almost suspended 
in Marseilles, except by telegraph, for fear 
of the danger of cholera through the mails. 
That city and Toulon have become almost 
depopulated by the flying inhabitants, as the 
deaths now amount to over fifty per day in 
Marseilles. 

..+- In order to avoid delay in acting 
upon the contents of telegrams in case of the 
absence of the addressed, the German tele- 
graph authorities have adopted the symbol 
R. O., which is transmitted before the ad- 
dress, and signifies that the message may be 
delivered unsealed. The sender may author- 
ize these instructions by payment for one 
extra word. 

....Atthe annual meeting of stockholders 
of the Atlantic and Ohio Telegraph Com- 
pany, now controlled by the Western Union, 
held last Wednesday, at Tenth and Chestnut 
Streets, the following directors were elected: 
Norvin Green, General Thomas T. Eckert, 
James Merrihew, R. H. Rochester, John B. 
Van Every, W. B. Gill, 8S. 8S. Garwood, 
Henry Bentley and Chas, A. Tinker. The 
Board held a meeting by means of teiegraphic 
communication, and elected Norvin Green 
president; General Eckert, vice-president; 
and R. H. Rochester, secretary and treasurer. 

.... The shortest telegraph line owned and 
operated in America by a stock company, in- 
corporated for that sole and especial purpose, 
is probably the Eastern Union Telegraph 
Company. The line extends from Greenport, 
L. I., ten miles to Orient. Greenport is an 
old whaling station and the terminus of the 
main line of the Long Island Railroad. It is 
on the northern of the two peninsulas into 
which Long Island divides itself on the east, 
while Orient is ten miles to the eastward, 
and on the extreme point of the peninsula. 
Orient is a hamlet of 500 inhabitants in win- 
ter, and of 1,500 in summer, about 1,000 of 
them city visitors. A little steamer plies be- 
tween Orient and the Connecticut shore, 
which is about ten miles distant. The in- 
habitants of Orient live by fishing, by the 
coasting trade, which consists mostly of coal 
carrying, and by market gardening, most of 
the produce going to Boston. 

When the public spirited residents of Orient 
first broached the proposition to build a tele- 
graph line to Greenport, to connect with the 
Western Union, which terminates at that 
point, the Western Union Company got wind 
of it and offered to build the line if the people 
of Orient would furnish the telegraph poles. 
The Orientals thought the matter over and 
got out their pencils and paper and ciphered 
that the poles grew so far away that they 
would be too expensive, so they said, ‘* No, 
thank you,” to the Western Union Telegraph 
Company. That was two years ago. 

A stock company was formed, with J. 
Brown Young, of Orient, for president and 
Wilbur F. Hammond, of Greenport, superin- 
tendent. The capital stock was $1,000. It 
is owned in Orient, Greenport, and New 
York City. Superintendent Hammond built 
the line for $450, including instruments and 
all appurtenances. There are three stations 
on the line. Greenport, East Marion, and 
Orient. An annual dividend of 35 per cent. 
has been paid to stockholders since the line 
was built. 
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* * Telegraphic communication between 
London and Berlin was recently interrupted, 
owing to the highly charged state of the 
atmosphere. 

* * The following gentlemen have been 
nominated for the Legion of Honor: Dr. 
D’Arsonval, of the College of France, a well- 
known electrician; and M. Postel-Vinay, an 
electrical engineer. 

* * The longest single line of pneumatic 
tubes in successful operation runs between 
the London (England) Central Telegraph 
office and the House of Commous, a distance 
of two and three-fifths miles 

* * A new use for electricity, says the 
Pittsburgh Dispatch, isclaimed by a scientific 
genius, who states that he can take a man 
who is on the point of being paralyzed by 
alcoholic potations, and by the application of 
electricity, so neutralize the alcohol as to 
restore him to his senses in five minutes. 

* * The largest gold nugget ever found in 
Eastern America was recently exhibited in 
Philadelphia. It weighed about four pounds 
and contained nearly $1,000 worth of gold. 
It was found in Montgomery county, N. C. 
forty miles east of Charlotte, and two miles 
from Yadkin river, ina gully, where it had 
been washed out from the decomposing 
rock. 

** A French paper says that the railway 
companies are about to try an electric gate 
opener. The method to be tried is briefly as 
follows: A catch connected with an electro- 
magnet keeps the gates closed. An approach- 
ing train closes the circuit at a certain dis- 
tance from the gates, the catch is released, 
and the gates open. When the last carriage 
has passed, the circuit is broken again and 
the gates close. <A bell is also rung as the 
train approaches. 

* * For an etching fluid for steel, mix one 
ounce of sulphate of copper, half an ounce 
of alum, and half a teaspoonful of salt re- 
duced to powder, with one gill of vinegar 
and twenty drops of nitricacid. This liquid 
may be used for either eating deeply into the 
metal, or for imparting a beautiful, frosted 
appearance to the surface, according to the 
time it is allowed to act. Cover the parts it 
is necessary to protect from its influence 
with beeswax, tallow or some similar sub- 
stance. 

* * What is claimed to be a valuable rust 
protector is among the recent German ip- 
ventions. It consists of ordinary oil paint 
mixed with ten per cent. of burned mag- 
uesia, baryta or strontia, as well as mineral 
oil. This neutralizes the free acid of the 
paint, and the alkaline reaction protects the 
iron from rust. As a preventive of iron 
rusting in the ground, the metal is painted 
over with a mixture of a hundred parts of 
resin, twenty-five parts of gutta percha, 
fifty parts paraftine and twenty parts mag- 
nesia, besides mineral oil. A temporary 
. paint for the movable portions of machinery 
contains some twenty or thirty per cent. of 
magnesia or burnt dolonite, with some vasel- 
ine added to prevent drying. 

* * Ever since the beginning of the year 
the electric light has been considered a great 
desideratum as a headlight for locomotives. 
During the past two weeks it has been sub- 
jected to a practical test on a New York, 
Pennsylvania and Ohio engine between 
Gallon and Dayton. Mr. Charles Latimer, 
Chief Engineer, and other officials of the 
road have witnessed the working of this 
light, and they express themselves as highly 
pleased and thoroughly satisfied. The 
power of the electric headlight is 8,000 
candles, about one hundredfold that of the 
oil light now in use. Thirty-three telegraph 
poles, a distance of about a mile, can be 
seen ahead of the engine as plainly as one- 
tenth that distance by the common head- 
light. Without going into details, it may be 
said that the whole mechanical apparatus for 
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the electrical appliance weighs about 400 
pounds, and consists of a dummy engine 
and a dynamo machine, together with the 
reflector. 

* * There is nothing yet invented that can 
be said to be absolutely fireproof which 
affords protection to window spaces or door- 
ways, but the heavy wooden door or shutter 
encased in tin has undoubted advantages 
If two thicknesses of inch board—pine being 
preferable, because it does not warp—are 
nailed crosswise and fully encased in tin, 
locked and soldered, and thoroughly nailed 
under the locking, the outer surface of the 
wood under the tin will be speedily reduced 
to charcoal by the action of the heat, through 
the combustion of the small amount of 
oxygen under the tin. The charcoal itself 
then becomes a very effective non-conductor 
of heat, and, if the tin is tight, so that no 
further supply of oxygen reaches the unburnt 
wood beneath tbe charcoal, it will remain 
cool and strong for some hours, thus giving 
time to control the fire where it starts. Iron 
doors and shutters, on the contrary, when 
exposed to severe heat, become so quickly 
warped and twisted as to be practically use- 
less as safeguards. 

* * Cleveland expects soon to be able t 
boast of the only street railway operated by 
electricity in the United States. Successful 
experiments have been conducted for six 
months past at the works of the Brush Elec- 
tric Light Company by Mr. Walter H. 
Knight, one of the inventors of the system, 
and the results have warranted Mr. Knight 
to put his invention to practical use by run- 
ning an electric road from the Garden street 
car-barns to New street, and up New street 
to Quincy street as far as Lincoln avenue, 
altogether a distance of over 113 miles. 
Should the experiment prove successful the 
system will be adopted on all the branches of 
the East Cleveland street railroad. The 
system to be employed is known as the 
Bentley & Knight system. A narrow chan- 
nel is being dug between the tracks to pro- 
tect the iron conductors of electricity, placed 
within the box supported on wooden pins, 
used as insulators. A Brush dynamo ma 
chine will be built in the street-car barns, 
which will be connected with the conductor. 
A motor wil! be placed on each street car, 
regulated with a lever, and the current to the 
motor on the street car will be drawn up by 
means of copper brushes adjusted to the 
bottom of the car and connected with the 
Railway Revier. 


motor- 

* * The industrial exhibitions this year 
promise well. We are to have everything 
from a World’s Fair to a country agricul- 
tural show. There are to be eight or ten 
industrial exhibitions of note, the greatest 
of which will be the World’s Industrial and 
Cotton Centenni+l] Exhibition at New Orleans, 
beginning the first Monday in December and 
running until the 3ist of May, 1885. Then 
there is to be an International Electric Ex- 
hibition, under the auspices of the Franklin 
Institute, in Philadelphia, from September 
2d to October 11th. The Southern Exposi- 
tion, at Louisville, Ky,, opens August 16th 
and closes October 25th. The Cincinnati 
Industrial Exhibition opens September 3d, 
and closes October 4th. The Massachusetts 
Charitable Mechanic Association will open 
their exhibition in Boston some time in 
September, and let it continue ten weeks. 
The New England Manufacturers and Me- 
chanics’ Institute will hold an exhibition in 
Boston from September 3d to November Ist. 
The Mechanics’ Institute of San Francisco, 
will hold its annual exposition from August 
5th to September 6th. The St. Louis Ex- 
position opens September 3d, and closes 
October 18th. The Colorado Industrial Ex- 
hibition, at Denver, opens about September 
Ist. 

Some time in 1885, the definite time has 
not yet been decided on, there will be an ex- 
hibition of American products in London. 
General C. B. Norton, well-known in con- 
nection with our late foreign exhibition, will 
have charge of the arrangements, and this 
insures success as far as the management is 
concerned. It is tobe hoped that the exhibit 
will contain a large variety of our products, 
as much good will come of it. 
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* * The practical difficulties in the appli- 
cation of the new standard of light fixed 
upon by the Paris Congress are likely to 
prevent its extended use. Dr. Werner 
Siemens suggests the following modification 
of this standard, viz.: that instead of measur- 
ing with the aid of a surface of liquid plati- 
num on the point of solidification, weshould 
measure with solid platinum on the point of 
liquification. If the solidifying and melting 
point of platinum are identical, his method 
would give absolutely the same results as 
that of the Paris Congress. If, however, 
further researches should prove that platinum 
melts at another temperature than that at 
which it solidifies, then a correction will 
have to be made by introducing a coefficient, 
expressing the proportion between the light 
emitted by platinum at these two tempera- 
tures. The apparatus of Dr. Werner Sie- 
mens consists of a closed metallic box, within 
which a thin strip of platinum foil 6 mm. 
wide and 0.02 mm. thick can be heated by a 
current from some cells. A circular open- 
ing in one of the sides of the box of exactly 
0.1 square centimeter area allows the rays of 
light from the incandescent platinum (which 
is immediately behind the opening) to pass 
out to the photometer. In taking a measure- 
ment the current is gradually increased, and 
the screen of the photometer gradually shif- 
ed so as to maintain always a photometric 
balance between the platinum and the source 
of light which is to be measured. The 
position of the screen at the moment when 
the platinum lamp is extinguished—that is, 
at the moment when the foil has melted— 
gives the value of the light measured in new 
standard units. The platinum foil is coiled 
upon a small drum, and by means of a set of 
levers moved by a handle from the outside 
of the box, a new surface of the foil can im- 
mediately be brought before the opening in 
readiness for another measurement. 
ee «i 
Summer’s Electric Storms. 

The freaks of the electric storms recently 
almost resemble those of a playful giant in- 
tent to show his force and do little deadly 
mischief. It is noticeable that the storms 
this summer come in series, slipping over 
some districts of the country like beads upon 
a string, with a clear interval for the string. 
From New London, Conp., comes the report 
that they have had sometimes two or three 
stormsin succession, but always one for every 
day this month, up to Monday. In Berks 
county, of this State, there have been mag- 
nificent displays of alternate moonlight and 
lightning; as many as five thunder storms in 
one night, with clear skies intervening. The 
same bolts in Cornecticut that split up a for- 
est of young elms and oaks, also tore up into 
splinters the crib in which a baby was lying, 
but simply rolled the infant out upon the floor 
unhurt. On one New York railroad the 
lightning struck a tool-box, exploding a num- 
ber of dynamite cartridges, and on another 
the playful force hurled a kerosene lamp from 
its stand and deposited it in a coalscuttle, 
without breaking the glass or setting fire to 
the oi]. Copper wire, used in hanging pic- 
tures, has been melted at the point where it 
touched an iron nail and mirrors have been 
shivered because of their metallic backs; fur- 
niture torn apart, probably at its nailed or 
screwed corners, but no inmate of the house 
where some of these curious exhibitions were 
made suffered any serious damage besides a 
tingling or numbness in the feet from the 
shock. Glass windows that were closed stood 
untouched, while iron clothes-hooks were 
melted apart and broken, and after one 
elephantine bolt a cork was found nearly 
drawn out of a closed alcohol bottle, whether 
from the concussion of the air or expansion 
of its contents does not appear. The lesson 
of all these relations seems to be for human 
beings: ‘‘ Don’t make yourselves conductors 
of electricity by getting into line between a 
bit of metal and the ground.” It is some 
years since a Philadelphian was killed up in 
a White Mountain thunder-storm, by occa- 
sionally resting his head against the metal 
bell-pull in the door-post, against which he 
was leaning. When in an ‘electric storm” 
oncis taken and another left, the person killed 
has undoubtedly been either in physical con- 





dition or local position to make a ‘‘ connec- 
tion ” for the electric force. With the close 
study of electricity working for man, we shall 
doubtless arrive at the necessary equipment 
to protect him from being, in the old phrase, 
‘*struck by lightning.” Closed glass windows 
are better security than open sashes and 
draughts. In walking through an electric 
storm it is better to be drenched and wet, in 
the open country, than to hold up an umbrella 
or take shelter under a tree. 

-_ — 

The following circular has been addressed 
to a large number of scientific men. It was 
enclosed ina printed book entitled ‘‘ Tests, 
Measurements and reports of the Inter- 
national Electrical Exhibition,” Philadel- 
phia 

Srr:—The Franklin Institute of Pennsyl- 
vania for the Promotion of the Mechanic 
Arts, in pursuance of the object for which it 
was incorporated in 1824, and in accordance 
with the history of the organization, has in- 
augurated another of its periodical exhibi- 
tions. This display will be limited to elec- 
trical appliances and articles properly asso- 
ciated therewith, and will be the first electro- 
technical exhibition held in America. 

The applications for space, and the gen- 
eral interest manifested throughout North 
America and Europe, lead the Managers of 
the Institute to anticipate an exhibition of 
such magnitude and importance as to form 
not only an era in the history of the Institute, 
but also in the progress of electrical science. 

Preparation for this work has entailed upon 
the Committee on Exhibition personal sacri- 
fices that can only be appreciated by those 
who are familiar with similar enterprises. It 
is unnecessary to say that these efforts are 
voluntary, and have been prompted by a de- 
sire to serve the interests of science. It is, 
therefore, entirely proper that the Franklin 
Institute should, in the same spirit, invite 
men of scientific attainments to join with 
them in gathering the fruits of this labor. 

To better accomplish this purpose, invita- 
tations will be extended to a large number of 
able, scientific men, to serve as members of a 
Board of Examiners. To secure careful and 
exhaustive work, a code for the conduct of 
measurements, tests and reports has been pre- 
pared in accordance with rule 12, republished 
in the General Code. 





GENERAL CODE FOR THE CONDUCT OF MEAS- 
UREMENTS, TESTS AND REPORTS 

to be made at the International Electrical 

Exhibition of 1884, of the Franklin Institute 

of the State of Pennsylvania: 

First.—The following code shall be consid- 
ered binding upon the examinersand exhibi- 
tors concerned. 

Second.—Examiners, who may be commer- 
cially interested in any class of articles, shall 
not serve as examiners in that class; and also 
shall not serve if, prior to the investigations, 
proper objection be made by any exhibitor 
concerned: 

Third.—If time permit, tests undertaken 
will not be abridged, nor will withdrawals 
from tests be allowed. 

Fourth.—Quantitative tests shall, as far as 
possible, be made by methods which allow of 
a proper checking of results, and all codes or 
schemes for tests shall be approved by the 
Board of Examiners. 

Fifth.—All parties making application for 
tests thereby bind themselves to acquiesce, 
without appeal, in the results of the tests. 

Sixth.—Reports of the results of tests and 
examinations made by the several sections of 
the Board of Examiners shall, as far as prac- 
ticable, include details of methods used and 
experiments made, and the reports of the same 
shall be signed by the majority of the mem- 
bers of the section. 

Seventh.—All rough notes and original 
records shall be carefully preserved, and no 
erasures made. 

Eighth.—Complete records of the work 
done by the examiners shall be rendered to 
the Board of Managers of the Franklin Insti- 
tute, and all publications of results shall be 
made by authority of said Board. 

Ninth.—The reports of the Board of Exam- 
iners shall take the place of the usual awards 
and premiums. These reports, therefore, shall 
be based either upon quantitative or quali- 
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tative tests, and no report shall be made by | of the Institute, which shall have the first 


examiners on exhibits not so examined. 
Tenth.—Exhibitors and those applying for 
tests shall communicate to the Board of Ex- 
aminers such descriptions and drawings as 
may facilitate the laborsof the Board, to- 
gether with statements of claims to 
meritorious points of exbibits. They shall 
also make such necessary attachments and 
connections as may facilitate the labors of the 
Board, and shall provide the materials and 
labor necessary in operating their devices. 
Eleventh.—The following are constituted 
Sections of the Board of Examiners: 


as 


I.—Dynamo-Electric machines for light- 
ing. 

1I.—Dynamo-Electric machines for plat- 
ing. 

III.—Dynamo-Electric machines for mis- 
cellaneous purposes. 

IV.—Dynamo-Eleciric motors, and Trans- 
mission of energy. 

V.—Arc lamps. 

VI.—Carbons for arc lamps. 

VIT.—Incandescent lamps. 

VIII.—Photometric measurements. 

1X. —Dynamometrical measurements. 

X. 

XI.—Steam engines. 

XII.—Gas engines and other prime motors. 

XIL.—Apparatus for high electro-motive 
force:—1, Lightning protection; 2, Electro- 
static induction machines and induction coils; 
3, igniters. 

XIV.—Voltaic-electrie apparatus:—1, Vol- 
taic batteries and acessories; 2, Polarization 
and storage batteries. 

XV.—Electro metallurgy. 

XVI.—Thermo and magneto-electric ap- 
paratus. 


Boilers. 


XVII.—Electric conductors:—1, Tele- 
graph and telephonic wires and cables; 2, 


Electric light and power circuits; 3, sub- 
marine cables. 

XVIII.—Underground conduits 

XIX. — Electric telegraphs:—1, Morse sys- 
tem; 2, Printing telegraphs; 3, Duplex, quad- 
ruplex, multiplex and harmonic systems. 

XX.— Telephones, microphones and radio- 
phones. 

X XI.—Fire and burglar alarms and annun- 
ciators. 

XXII. 
paratus. 

X XIIL.—Electro-therapeutic apparatus, 

XXIV.—Electro-dental apparatus. 

XXV.—Applications of electricity to musi- 
cal apparatus. 

XXVI.—Applications of electricity to ar- 
tistic effects and art productions. 

XXVII.—Applications of 
warfare. 

XXVIII.—Instruments of precision. 

X XIX.—Educational apparatus. 

Respectfully submitted by the Committee: 


Electro-signal and registering ap- 


electricity to 


M. B. Snyper, Chairman. 
Epwin J. Houston, 

Wma. D. Marks, 

Wo. P. TaTHAM, 

Cuas. H. BANEs. 


The following rule (12) of the general rules 
and regulations of the Exhibition is repub- 
lished for the information of examiners: 

Twelfth.—No awards or premiums are 
offered by the Institute, but in place thereof 
a report tothe Institute will be prepared by a 
Board of Examiners, which report will be as 
full as the time and opportunity will permit. 
Exhibitors are requested to give, at the time 
of the opening of the exhibition, detailed de- 
scriptions of their exhibits, addressed to the 
Board of Examiners, describing the merits of 
each exhibit as understood by the exhibitor, 
such matter, at the discretion of the examin- 
ers, to be used in their report. If, however, 
any of the exhibitors desire expert examina- 
tion or competitive tests of their displays, 
such tests will be conducted by the Institute 
to the extent practicable in the time, provided 
the cost of the materials and instruments used 
be borne by the exhibitors desiring the test. 
The Special committees to whom these tests 
will be referred will be appointed by the 
Board of Managers of the Institute, subject 
to the approval of a majority of those asking 
for the test if it is competitive. The original 
copy of all reports shall remain the property 


right of publication. 
| The Jnstitute reserves the right to enter into 
such other scientific work touching the Exhi- 
bition (not requested by the exhibitors) as in 
|its judzmeat may tend to the advancement 
of science 
| The Examiners shall be appointed by the 
| Board of Managers, and shall be men of 
acknowledged integrity, skill and experience 
in the class of goods assigned to them; and no 
Examiner shall serve on any class in whichhe 
may be an exhibitor or be otherwise directly 
interested. The mornings of ‘ach day until 
fifteen minutes before the time of opening the 
Exhibition, shall be appropriated by the Ex- 
aminers, who shall be attended only by such 
persons as they may invite to be present. 


| 





in 
Globe Lightning. 

On the evening of February 24th, a rain 
and hailstorm passing over Amiens, suddenly 
startling the inhabitants by one most vivid 
and unexpected electric flash, immediately 
followed by violent thunder. This flash ap- 
pears to have resolved itself into a number 
of glowing, but harmless, globules. For 
this division of the lightning M. Decharme 
has only one witness, who states that he saw 
the brilliant mass burst asunder and descend 
in various directions. The globules, how- 
ever, were observed at seven different 
places, the most extreme being almost a mile 
apart, and were always seen under very 
similar circumstances The lightning struck 
the theater, and pierced one window with an 
oblong hole about an inch long, the edges of 
which were very brittle, but not fused ; it 
passed then as a small glowing ball of a 
bluish tint behind the scenes, narrowly 
missing several actors. It finally disappear- 
ed with a slight explosion, doing no further 
damage, and leaving no traces whatever. A 
similar flame was observed in two houses, 
which it entered probably through the open 
windows. At another place, a woman stand- 
ing at the open door, saw a bluish flame, as 
big as an egg, fall from the rain pipe ; it ex- 
ploded like a gun. The terrified woman 
rushed the kitchen, and had time 
enough to sit down before she heard the 
violent clap of thunder which startled the 
whole town. Ina fifth house, it came down 
the chimney, lifted up one of the stove hobs, 
and traversed half of the kitchen in the form 
of a fiery globe of the size of an orange ; 
there was again an explosion, but nodamage, 
and no smell of ozone, just as in the other 
cases; the thunder followed afterwards. 
The blue flame was further noticed in a 
restaurant, and finally in another house, 
where it stretched a telephone wire, de- 
ranged the electric bell, then with a report 
passed into the house itself, and along the 
supper-table, where it hurt the hand of the 
master of the house, rendering it useless for 
some minutes, and finally disappeared mys- 
teriously. The lightning thus behaved like 
a water jet failing upon some solid body, 
and spirting out ip little globules in all 
directions ; these globules were hurled away 


into 


and showed no preference for good conduct- 
ors in their descent. The whole occurrence 
is very peculiar, but seems to point to a 
certain relation between electric and liquid 
currents, for which Professor Decharme has 
brought many an unexpected experimental 
proof. We hope on an early occasion to 
acquaint our readers with the results of 
further recent investigations of M. Decharme. 
—Engineering. 

———_ ae 

Pure Air and Electric Lights, 

The good or evil influences of the artificial 
light we use upon the health is of the very 
highest importance, although hitherto it has 
bcen to a great extent overlooked. Ancient 
custom has so familiarized us with combus- 
tion as a source of light that, until recent 
years, we hardly ever dreamed there could 
be any other. Nevertheless, the introduction 
of the electric light has been opening our 
| minds of late to the advantages of a purer 
kind of illumination. Pure air is what we 
all seek when we go to the seaside or the 
‘mountain top during our holidays. 

How important, then, is it that we should 
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have pure air in our homes. The necessity 
which obliges us to live in towns also obliges 
us to live in a more or less vitiated atmos- 
phere. The mere fact of so many living 
beings crowded together is of itself sufficient 
to deteriorate the air. Assuredly it is not 
desirable that the very light we use should 
also vitiate the atmosphere. Pure air and 
light are essential to good health, but in close, 
ill-ventilated city offices, and in thousands of 
homes and workshops, what prospect 1s there 
of a pure air while the lights which are 
burned often half the day are of themselves 
polluting it? For not only does a candle, 
oil, or gas flame waste the oxygen of the air, 
and thus rob it of its life-supporting virtue, 
but it actually soils it with noxious vapors, 
the product of combustion. These are 
chiefly water or steam and carbonic acid; but 
carbon dust, or soot, is also thrown off, and 
in the case of gas, of sulphurous acid. Gas 
and otber lights produced by combustion not 
only rob the air of its health-giving oxygen; 
they adulterate what remains of it. 

Carbonic acid gas, which is supplied to the 
atmosphere from a flame, is an active poison 
fatal to animal iife. It is the “‘choke damp” 
of the miner, and though always present in 
minute quantities in the atmosphere, it be- 
comes dangerous when in excess. On the 
score of health alone the introduction of 
electric light ought to be hastened as much 
as possible, nor should it be only the luxury 
of the rich, as a famous electrician, recently 
deceased, proclaimed it, but the necessity of 
the poor. Where purity and brightness are 
most needed, there purity and brightness 
should first come. 

——eeabe———__ 
Commissioners to the Electrical 
Conference. 

The President has appointed R. A. Fisk, 
of Connecticut; John Trowbridge, of Massa- 
chusetts; Henry A. Rowland, of Maryland, 
and Geo. F. Barker, of Pennsylvania, Com- 
missioners to the National Conference of 
Electricians, to be held at Philadelphia in 
the autumn of this year. 

-_  — 





-—— The system of electric lighting pre- 
sented by the Southern Exposition is the 
most extensive ever shown in one illuminated 
structure. The area of the main building is 
677,400 square feet, with an average interior 
height of forty feet. To illuminate this vast 
space the Edison Company will furnish 
4,700 incandescent lamps, equal to 90,000 
candles. The wire used is over forty miles 
in length. The electricity is generated by 
fifteen dynamo machines and eight engines, 
this being a plant sufficient for a city of 
forty thousand inhabitants. This is three 
times as much light as shown by all other 
combined systems of incandescent lighting 
in any electrical exhibition ever held. At 
the Vienna Electrical Exposition last year 
there were but 1,500 lights of all other sys- 
tems against 4,700 at the Southern Exposi- 
tion. The Art Gallery will also be illuminat- 
ed by the Edison hght. Since the Southern 
Exposition of 1883 Mr. Edison has been 
perfecting his system for extensive interior 
lighting, and this year the Southern Exposi- 
tion will present on the most extensive scale 
ever attempted, not only the Edison system, 
but all the inventions and improvements 
made by Mr. Edison in his studies and ex- 
periments during the year. The exterior 
lighting in the park and in the amphi- 
theater and some of the annexes and courts 
will be by the Jenney Arc Light system. 
One of the features of this lighting will be 
the lighting of an irou tower ninety feet 
high in front of the amphitheater, and bril- 
liant concentration of lights over the streets 
at the main entrances. The Southern Ex- 
position of 1884, except for the great im- 
portance of its other features, might be con- 
sidered an electrical exhibition. The illumi- 
nating system for practical use and conven- 
ience, the representative displays of light by 
other systems placed on exhibition, the re- 
quirements of other displays requiring 
electric power will make the Southern Ex- 
position bring withia the area of its bounda- 
ries more clectricity than has ever been 
generated and expended on any equal space 
anywhere in the world, 














It is stated that the Ambigue Theatre 
in Paris is to be lighted by are and incan- 
descent lamps. Twenty of the former and 
three hundred of the latter are to be tried 
at first. 

— An industrial exhibition has been 
opened at Rouen. The interior is lighted by 
Breguet arc lamps, Swan lamps, and Jab- 
lochkoff lamps. Among the exhibits is a 
small electric railway. 

—— Now that Chestnut Street, in Phila- 
delphia, is brilliantly lighted with are lights, 
the otber streets look dark and dangerous, 
and the people are demanding more light, 
and are determined to have it. 

—— The Philadelphia gas men agree with 
those of other cities in this country and 
abroad in saying that the use of the electric 
light, so fur from hurting the gas interest, 
rather tends to increase gas consumption. 
The brilliancy of the electric light causes 
people who use gas to burn more of it to com- 
pete in illumination. 

-— The steamship Yarra, belonging to 
the Messageries Maritimes, is lighted by 
means of 188 Swan lamps, 166 being 10 
-andle-power, and twenty 20 candle-power 
lamps. Two compound wound Siemens 
dynamos supply the necessary current. 
There is also telephonic communication be- 
tween the bridge and the captain’s cabin at 
the stern. Ader telephones are used, and 
the captain reports that they have worked 
extremely well. 

Maj. L. B. Wright, for three years 
general superintendent of the Brush Electric 
Light Company, and for the past year engi- 
neer of the Jarvis Engineering Company, of 
this city, has to-day (26th inst.) tendered his 
resignation to the latter company to accept 
the position of general superintendent of the 
American Electric and Illuminating Com- 
pany, vice C. D. Smith, who assumes the 
position of general manager next Monday. 
Since the American Company was organized, 
Mr. Goff has occupied the position of presi- 
dent and general manager; but the rapid 
growth of the business has necessitated a 
division of responsibilities, as he finds him- 
self unequal to the management of the entire 
details of the business. Mr. Smith’s experi- 
ence in the business fits him for the new 
office he is to fill, and Maj. Wright’s long 
and successful experience as a mechanical 
engineer, and his thorough knowledge of the 
electric lighting business generally, make 
him a valuable acquisition to the American 
Company. Maj. Wright is a brother of the 
Hon. Carroll D. Wright, so well and favor- 
ably known in Boston. 

The steamer Thistle, belonging to the 
Jlasgow and Londonderry Steam Packet 
Company, has been fitted with the electric 
light by the Pilson-Jocl Electric Light Com- 
pany, of London, under the superintendence 
of Professor Jamieson. The installation in- 
cludes 41 lamps, each of 20-candle power, 
distributed over almost the whole of the 
ship, including the steerage and cattle holds. 
In all cases the lamps are inclosed in ground 
glass shades or wire frames, and in the 
portion of the ship set apart for the first-class 
passengers, the lamps are fitted both in the 
saloon and the adjoining state-rooms. There 
are in all 17 lamps in the saloon circuit ; 
there are ten lamps in the steerage circuit, 
which includes the enginecr’s room and chart 
room on the upper deck adjoining the engine 
casing. For the cattle holds there are two 
circuits, so that if goods rather than cattle 


are being carried, one or both of them can be 
cut out at pleasure. Ineach of these circuits 
there are four lamps. The rest of the lamps 
—six in number—form the engine-room cir- 
cuit. The dynamo used is of the Schuckert 
type, manufactured by the Pilsen-Joel Com- 
pany. It develops an electromotive force of 
102 volts, and supplies each | mp with .66 
amperes, or a total of 27.2 amperes for the 
41 lamps. The speed required, which has 
been made low in order to suit ship lighting, 
is 450 revolutions per minute. 


























INDEX OF INVENTIONS FOR WHICH LETTERS 
PATENT OF THE UNITED STATES WERE 
GRANTED IN THE WEEK ENDING JULY 

22, 1884. 


302,245 Feed-water alarm; George W. Getchell, 
Brewer, Me. 

302,319 Dynamo-electric machine ; 
Cleveland, O. 

302,330 Telephone switch; Henry K. Goodwin, 
Lawrence, Mass., assignor of one-half to Albert D. 
Swan, same place. 

302,344 Telephone exchange system; 
Knight, New York, N. Y. 

302,360 Telegraphic transmitter; Christian G. 
Spengler, Hoboken, N. J., assignor to William A. 
Leggo, Montreal, Canada. 

302.364 Telephone exchange system 


Chas.F. Brush 


Walter H. 


; Henry E. 


Waite and Samuel H. Bartlett, New York, N. Y., 
assignors to Charles ‘*. Livermore, trustee, same 
place. 

302.377 Electric cable ; Edw’d M. Bentley, Brook- 
lyn, N. Y. 

302,378 Underground electric way; Edward M. 
Bentley, Brooklyn. N. Y. 

302,410 Quadruplex telegraph; Francis W. Jones, 


New York, N. Y. 

302,417 Mode of winding field magnets of dyna- 
mo-electric machines ; Richard H. Mather, Windsor, 
Conn. 

302,418 Dynamo-electric 
Mather, Windsor, Conn. 

302,447 Electric gas-lighter ; Thomas Taylor and 
John Taylor, Oldham, county of Lancaster, Eng- 
land. 

302,460 Dynamo-electric machine ; Jas. J. Wood, 
Brooklyn, assignor to tke Fuller Electrical Com- 
pany, New York, N. Y. 

302,475 System of communication with moving 
trains; George E. Fullerton, Paris, lowa. 

302,485 Electrical safety appliance ; Killingworth 
William Hedges, Westminster, county of Middlesex, 
England. 

302,502 Synchronous telegraphy; Paul La Cour, 
Copenhagen, Denmark, assignor to Fred. P. Jones, 
Portsmouth, N. H. 

302,505 Electric train signal ; 
ley, Danville, Kv. 


A printed copy of the specification and 
drawing of any patent to the annexed 
list, also of any patent issued since 
1865, will be furnished by any of the 
patent solicitors whose advertisements 
appear in this journal, In ordering 
please state the number and date of the 
patent desired, 

if an invention has not been patented 
in the United States for more than one 
year, it may still be patented in Canada, 
Cost for Canadian patent, $40.00. Vae 
rious other Foreign patents may also 
be obtained. 


machine; Richard H. 


Lafayette W. Lind- 


The transfer of the ownership of the Hart- 
ford Electric Light plant, constructed by the 
American Electric and Illuminating Com- 
pany, to a syndicate of leading Hartford 
citizens, is an important event. It is highly 
advantageous to the American Company, | ¢ 
because it is a large and prof.table sale: but, 
further than this, it is significant, because 
some of the strongest and best business men 
in New England have taken to electric light- 
ing interests. The whole force of the local 
gas interest was pitted against the electric 
light, but had to surrender when it came to 
a test of quality and economy. 





Neatly-bound volumes (half-yearly) of the 
ELectrRICAL REvtew will be sent, postage 
prepaid, on receipt of $3; also the latest im- 
proved self-binders for the ELEcTRICAL RE- 
view, or any other electrical or scientific 
journal published in this country, for $1. 
Delano & Company, publishers, 23 Park Row, 
New York. N. Y. 
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"BUSINESS NOTICES. 


A. C, Nortsrop, Waterbury, Conn. Iron and 
Brass Machine Screws, Zinc in Sheets and Plate for 
Electrical Purposes, Parts for Telephone and Tele 
graph Instruments, Manufactured from Iron, Brass, 
Steel or Zine. 

A. G. Day, Kerite Insulated Telegraph and Tele- 
phone Wire and Cables, Anti-induction Kerite Tele 


phone Cables, CLarKke B. Horcukiss, New York. 
Send for circular and prices. 
ALFRED F. Moore, Philadelphia, Pa. Telegraph, 


Telephone, Electric Light, Office, Line and Annun- 
ciator Wire. 

AMERICAN BELL TELEPHONE Co., Boston, Mass. 
Electric Speaking Telephones for Exchange Sys 
tems, Private Lines, and Speaking-tube Lines. 

AMERICAN E.ectricaL Works, Providence, R. I. 
Patent Finished Insulated Electric Wires, Telephone 
and Electric Cordage. Electric Light Wire, Magnet 
Wire, Patent Rubber covered Wire. Aerial and Un- 
derground Cables, &c., &c. Send for prices. 


AMERICAN INSULATOR ComPANY, New York. Insu- 
lators of all sizes. 
AMERICAN SPIRAL TELEPHONE WIRE Co., Boston, 


for long and short 


Mass. — Telephone Wire 
for information 


distance Telephoning. Write 


Armineton & Sims, Providence, R. I. 
for Electric Lighting and general use. 


Austin GALLAGHER, New York, Keith 
Light System complete for Are Lighting. 
sale. 

BAXTER Evectric Licut COMPANY, 
The Baxter Lamp. 

A. M. Youne, Waterbury, Conn.. Leclanche Zines. 
Old style of rod with new connection. 

B. W. Payne & Sons, Corning, N. Y. The 
Single and Doubic Valve Automatic Engine. 
for catalogue. 

BERGMAN & Co., New York. 
Haid Battery for Telephone 
poses. Send for circular. 

Boutton Carson Co., Cleveland, Ohio. Carbons 
for Electric Light purposes. Send for quotations. 

BRowNLEE & Co., Detroit, Mich. Telegraph and 
Telephone Poles. 

Brusu Evectric Co., Cleveland, Ohio. 
and Brush Storage Batteries. 

BuFFaLo ELectric Works, Buffalo, N. Y. Carbon 
Points and Plates. 

BuTLer HARD RuBBER Company, New York. Rub- 
ber Insulators and Electrical Supplie s of every de- 
se aa 

‘*. H. Moore & Co., Washington, D.C. 
» American and Foreign Patents. 

Cc. P. Wuitney, New York. General 
Agent of the Detroit Iron Tower Company. 
and Arches, for Park and Street Lighting. 

CHARLES WILLIAMS, Jr., Boston, Mass. Call Bells, 
Electric Bells, District Bells, Switch Boards, An- 
nunciators, &c., &c. Write for quotations. 

CHROME STEEL Works, Brooklyn, N. Y. 
Magnets a specialty ; Chrome Cast Steel. 

Coe Brass Co., Torrington, Conn. Brass, Copper 
and German Silver in eve ry variety of Sheets, Rolls, 
Plates, Wire, Rods and Blanks or Shells. Pure Lake 
Superior Copper Wire and Battery Zines. Write for 
price list. 

CONNOLLY BROTHERS 
and Solicitors. 

CORNELL UNIVERSITY, 
Engineering. 


Engines 


Electric 
Stock for 


New York. 


Payne 
Send 


The Bergman and 
ard Telegraph pur- 


Are Lights 


Solicitors 


Eastern 
Towers 


Steel for 


, New York, Patent Attorneys 


Ithaca, N.Y. Electrical 


Detroit EvEctric Company, Detroit, Mich., white 
oak Pins and Brackets. 
D. VAN NostrRAND, New York. Scientific Books. 


Send for circular. 

F. E. Kinsman & Co., New York 
Experimental Apparatus, Geisler 
Coils, Lanteras, etc. 


Imported and 
Tubes, Motors, 


Harvey, Starrorp & Co., Acton, Ont., Canada 
Telegraph and Telephone Poles. 

H. M. Raynon, New York. Platinum for all 
purposes. 

Hotmes, Bootn & Haypens, New York. Fire 
proof Electric Light Wire, Patent ‘“* KK" Insulated 


Copper and Iron Wire for Telephone and Telegraph 
use. Send for catalogue and prices. 

I. W. CotpurN & Co., Fitchburg, Mass. 
Electric Machines. 

J. O. Surras, Cincinnati, 
bought and sold. 

JaRVis ENGINEERING ComPANy. Boston, 
Boilers set with the Jarvis Patent Furnace. 

LECLANCHE BATTERY Company, New York. The 
Great Telephone Battery. Write for description and 
prices. 

J. H. Bunnett & Co., New York. The Morse 
Learner's Instrument, Telegraph Instruments of all 
kinds, Telephone and Telegraph Supplies. Tlus- 
trated Works on Electrical Measurement, and the 

Galvanometer and its uses. Send for catalogue. 

Law TELEGRAPH Co., New York. The Law Bat 
tery for Telephone and Telegraph purposes. 

MITCHELL, VANCE & Co., New York, manufacturers 
of Electroliers and Combination Fixtures, for both 
gas and electric light. 

Monakcu E.veEctric Company, New York. Electric 
Motors, Dynamo Machines, etc. 

NATIONAL ELEectRIic Company. Washington, D. C. 
Electrical supplies and apparatus. 

New ENGianpd Butt Company, Providence, R. I. 
Braiding Machinery for covering Telegraph, Tele- 
phone and Electric Light Wire, Single and Double 
Winders and Braiders of every description ; also Fine 
Castings. Send for catalogue. 

O. W. Mappavus, New York. 
graver. 

Paring & Lapp, Washington, D. C. Attorneys in 
Patent Causes, and Solicitors of Patents 

PALMER Wire Co., Palmer, Mass., and New York. 
Galvanized Telephone and Telegraph Wire Iron and 
Steel Wire of best quality, Material, finish and con- 
ductivity. Write for quotations. 

Partrick & CarTER, Philadelphia, Pa. Electric 
Annunciators, Learners’ Instruments, Batteries and 
Telegraph and Telephone Supplies. Write for cir- 
culars. 

PuosPHorR Bronze SMELTING Co., Philadelphia, 
Pa. Telephone Wire, insulated and bare. 


Dynamo 


O. Telephone Stocks 


Mass. 


Designer and En- 


Royce & MAREAN, Washington, D.C. Dealers in 
— apparatus, Telegraph and Telephone sup- 
plies. 

RuovE Istanp TELEPHONE & ELEcTRIC Co., Provi- 
dence, R. I. Manufacturers of the Providence 
Telephone Switch Boards, Breckenridge Jacks, 
Wright Cable Clips, Howard Safety Appliances, &c. 


ScHLEICHER, Scoumm & Co., Philadelphia, Pa. 
Manufacturers of the Otto Gas Engine. Write for 
catalogue. 

LauRENCcE & HerKNER, Now York. Manufactur- 
ers of Leather Belting for Electric Lighting. Send 
for catalogue. 

CLARK INSULATED WirRE Company, Philadelphia, 
Pa. Rubber and Braided Wire, for telegraph, tele- 
phone, and electric light use. 








THE FREEMAN & RoE ELEcTRICAL SUPPLY COMPANY 
New York. Electric Light Machines, Motors, Dy- 
namos, Telegraph and Telephone Apparatus. 

Swan INCANDESCENT Extectric Lieut Co., New 
York. Incandescent Lights, and Complete Appar- 
atus. Send for illustrated catalogue. 

Tue ANsonraA Brass AND Copper Co., New York 
Pure Electric Copper Wire for Magnets, Telephone 
Lines, and Electric Light purposes, Office Wire, Zinc 
Rods and Battery Copper. 

Tue Bishop Gutrra Percnoa Works, New York, 
Gutta Percha Irsulated Submarine Te aoa ‘able 
Gubeervanens Telegraph Cables, Aerial Telegraph 
Cables, Lead or Hempen covered Torpedo Cables, 
Lead-covered Cables, Telephone Cables of all kinds 

—G. P. Office Wire, and Marks’ Compound Insulated 
Ww ire, &c., &c. Send for catalogue. 

THE BuTLER Harp Russer Company, New York. 
Electrical supplies, Rubber Hook Insulators, Hard- 
wood Tubes, Plug Handles, Lamp Switch Handles, 
Battery Syringes, etc. 

T. H. ALEXanDER, Washington, 
and Counselor in Patent cases. 

Tuomson-Hovuston Exectric Co., Boston, Mass. 
Automatic Self-regulating System of Are Lighting. 

THe EvectricaL Suppiy Co., New York. Electric 
Light, Telephone and Telegraph Supplies. Send for 
price list and catalogue 

TRENTON IRon Co., Trenton, New Jersey. Galvan- 
ized Iron and Steel Wire of all kinds for Telephone 
and Telegraph purposes. Write for prices. 

UnitED States Evecrric Lieut Co., New York. 
Are and Incandescent Lights, complete and reliable 
systems, &c. Write for information. 

VriapuctT MANUFACTURING COMPANY, 
Md. Electrical Goods of every description. 
Light and American District supplies. 
price-list. 

Victor, Bishop & Co., New York. Platinum for 
all Manufacturing, Chemical and Electrical pur- 
poses. Send for prices. 

W. B. Eartuman & Co., Murfreesboro, Tenn., 
Red Cedar Poles. Write for prices. 

WesTERN Evectric Co., New York, Boston, and 
Chicago. Telegraph and Telephone Apparatus and 
Supplies of every description. Send for catalogue. 

Wm. A. Harris, Providence, R. I. The Harris- 
Corliss Steam Engines and Light and Heavy Cast- 
ings. 

Ww. 


D. C., Solicitor 


Baltimore, 
Electric 
Send for 


R. Pore & Co., Md. Telegraph, 


The best 


Baltimore, 


Telephone, and Electric Light supplies. 
of everything, and at lowest prices. 
Patent Portable and 


WituiaM KLINE, Toledo, O. 
Adjustable Cross-Arm Holder. 





DETROIT IRON TOWER (O< 
Towerss=Arches 


FOR PARK AND STREET LIGHTING. 


The sure means by which Illuminating is done 
better and cheaper than by gas. 

One tower will supersede several hundred gas 
lights, by the use of three to six 2000 candle power 
lights at 125 to 175 feet high. Of the many in 
use, not one has failed to give satisfaction, nor 
have they been injured by the flercest storms. 

They are of many styles and highly ornamental 
as well as cheap. 


GENERAL 


C. P. WHITNEY, eastern agen. 


853 BROADWAY, N.Y. 


HELLO! 
BOWEN’S NEW 


[Jniversal Telephone 


FOR PRIVATE BUSINESS LINES. 


Transmits speech in the CLEAREST NATURAL 
tone of any mechanical telephone ever offered. 

The most practical and durable telephone for all 
independent lines. Contains latest improvements. 
Superior to others now in use. Business can be 
transacted through the line when the wind blows 
hard. Is self-contained, and has Magneto Call Bells, 
Lightning Arrester, Cut-out Switch, etc. Requires 
no battery. Placed in handsome walnut cases with 
nickel trimmings. Unequaled for connecting general 
offices with different departments, freight depots, 
etc.; also for factories, shops, lumber and coal 
yards, offices to residences, mills, furnaces, coal 
mines, etc. Sold outright at reasonable prices. 

Circulars free. Mention this paper. 


WM. J. BOWEN, 


Manufacturer and Sole Proprietor, 
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=== Plectrie Lighting 


The MASSACHUSETTS CHARITA- 
BLE MECHANICS ASSOCIATION will 
receive PROPOSALS for LICHTING 
their EXHIBITION BUILDINC by !0o 
or more arc lights during the Fiftieth 
Exhibition, September and October 
next. They reserve the right tc re- 
ject any proposals. 

Apply in person or address 


A. H. BERRY, 


Superintendent, 
MECHANICS’ BUILDING, 


Huntington Avenue, Boston, Mass. 





CULMINATION OF THE SERIES! 
312THe 


CINCINNATI: 


INDUSTRIAL 




















EXPOSITION 


Opens Sept. 3rd—Closes Oct. 4th. 





A WONDERFUL DISPLAY OF 


§ Manufactures-Arts-Inventions-Products 


OPEN TO THE 


COMPETITION OF THE WORLD. 
Admission 26 Cents. 


Exhibitors from every State in the Union 
and Foreign Countries. 
o charge for space or steam power, 
Special arrangements made for ag 
tation of exhibits a:.d_ visitors. r full 


@ particulars, address, J, F. WaLvoN, ‘See’ y. 








CONNOLLY BROS., 
Patent Attorneys 


AND SOLICITORS, 
MORSE BUILDING, 


Nassau & Beekman Streets, 
NEW YORK. 
PHILADELPHIA, PA., 


Mutual Life Insurance Building, 
10th AND CHESTNUT STREETS, 


WASHINGTON, D. ¢. 


CORNER 6th and F STREETS, 
‘ELECTRICAL CASES A SPECIALTY. 


J. H. LONGSTREET, 


No. 9 Barclay Street, New York, 


Manufacturer and Dealer ‘n 


“TELEGRAPH .NSTRUMENTS, 
Telephes. ad Telegraph Supplies 


—-OF EVARY DESCRIPTION.— 


Cor. 





ANNUNCICATORS AND BURGLAR ALARM APPAR- 
ATUS, BATTERIES AND BATTERY MATERIAL. 


Telegraph Instruments for Railroad Use a Specialty. 


Telephone Stocks 


BOUGHT AND SOLD BY 


J. 0. SHIRAS, No. 11 West Third St,, 


PAINE & LADD, 


| ALBERT E. Lk & Late Commissioner of 
Patents. STORY B. LAD 


Attorneys in Patent ‘Wewate 
And Solicitors of Patents, 











NORWALK, OHIO. 


WASHINGTON, D.C. 
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2 I 
WHITE OAK PINS 2 Iimurence & HleRKNeR, 
Manufacturers of 
BRACKETS, —sPrecrat— 
ry ‘ - 7 —~| | 
O! BOSTON, MASS. Of Our Own Manufacture. 5 
Sole patentees and manufacturers of Standard Electric Gas Burners, has in stock a full line ; #3 
of apparatus, including several entirely new and elegant styles of burners, which are Compenpondence and Inapection solicited. 
being sold at reasonable prices. ; | 
_ This apparatus is used with great acceptance in the leading cities of this country and DETROIT ELECTRICAL (0 
Europe, and is the first and only practical system of lighting gas by means of the primary ® 2 eee 
current of electricity, ever devised. ) Cor. Seventh & Woodbri ) ! 
Our Electric Gas Burners are broadly covered by U. S. Letters Patent, and all persons | r. Sevent oodbridge Sts., BL ECTRIC li IcHT ING. 


manufacturing, selling or using such burners without authority from this Company are in-| DBETROrTr MIC Ex 
Sringers, and will be dealt with accordingly. 4 : ; Pu ré Oak Tanned 
- 7 
Factory and Salesroom, 


Correspondence solicited, All applications for price lists, descriptive circulars, ete., | 
8 FERRY STREET, NEW YORK. 


should be addressed to 
ee 




















zours w. suewaam, THE ELECTRIC GAS LIGHTING COMPANY, 


President and Business Manager. 45 MILE STREET, BOSTON, MASS. 


THE BRUSH ELECTRIC 60,, “222° 


The Sole mea oo — all the Patents of | ae | ae 
HAS. F. BRUSH fo i j i 
ELECTRIC LIGHTING, STORAGE BATTERIES, ET. saapaapedis_ang Lge PD Hal AR POLES THE CLARK 
We furnish the only complete and PERFEC' : | 
en ell esa ’ INSULATED ELECTRIC 


THE BEST DYNAMO MACHINES. sich. 2,000 ¢-p.180e-p. Required || THE MOST DURABLE IN USE. iain 
THE BEST ARC LAMPS. fay 11g | $800.00 —— WIRE COMPANY, 


The Only Practica! Storage Batteries, 1}¢ | 300.00 [For Prices and Estimates LIMITED. 


t=" Estimates made and full particu- 








{ lars furnished on application as above, 
~ : personally or by mail, 























ws 


2 | 3 | 415.00 





2 
3 . . 
3 3 3 415.00 apply to be} 
The Purest and Best Carbons, &. 6 ¢  * |g | ft | Boe Robber Braided Wire. 
Our prices are the lowest, our factory the largest and | 5 10: 8 | 900.00 
our business the most extensive in the world to-day. 5 15 8 900.00 W. B. EKARTHMAN a C0. BRAIDED or ARMORED CABLES 
Price, Single Lamps $50.00, Double Lamps $60.00. | ; 20 | g9 bs ae ~ of every descripton for 
SEND FOR DETAILS. 7 30. 22 2;000.00 j j 
THE BRUSH ELECTRIC CO, |7) q | # | 2 [200000] MURFREESBORO, Telegraph, Telephone, Electric Light and 


|3,600.00| | 
_ Rutherford Co., Tenn. Signal Work. 


| Send for Prices. 


J NCANDESCEN T LIGHTS ei ctiem dhaansshice bahay eagpdaitdiesiei ane 


AND 


SWAN INCANDESCENT ELECTRIC LIGHT CO. Electric Telegraphy. 


A Practical Guide for Students, Operators 


OWNERS OF THE 
and Inspectors, 
SWAN PATENTS FOR THE UNITED STATES, = *... _ = re 
» PREPARED To GRAK’ ‘ENSES TO COMPANIES . 1g sw Solicitor an Sounsellor 1 a alles 
ARE PREPARED TO GRANT LICENSES TO COMPANIES TO SELL AND USE THE SWAN a. THOMAS D. LOCKWOOD, 007 oa ve alg fl Cc , 


DESCENT LAMP, INCLUDING OUR PATENTED HOLDERS, SWITCHES, CUT-OFFS, ETC. W 





No. 104 EUCLID AVE., CLEVELAND, OHIO, 














419 WALNUT ST., PHILADELPHIA. 





GUARANTEE OUR LAMP AND TO DEFEND THE VALIDITY OF OUR PATENTS. FOR TERMS PRIGC=, $2.50 ete sr eae ase 
OR INFORMATION, APPLY TO $79 PAGES, WITH 150 ILLUSTRATIONS. Twenty-tarce Yearw Practice. 
, D, VAN NOSTRAND, Publisher, Expert examinations and opinions, relating to 
THE SWAN INCANDESCENT ELECTRIC LIGHT CO.. . pe nt Gte ww | infringements, Validity aud Scope of Patents, Ca- 
23 Murray and 27 Warven Sts., N. Y. veats, Designs, Trade-Murks, European and Czn- 
R53 Broadway. Cor. 14th Street, New York | Complete Catalogue of Electrical Works will be adian Patents. Forinformation on Patent matters, 
sent to any address On application. send stamp for my ** HINiS TO INVENTORS,”’ 





THE “MORSE” LEARNERS’ INSTRUMENT THE BEST, 


bd complete with Battery, Book of In- Ss 

struction, Wire, Chemicals and all ~ . b ——— 
r j Cc e & necessary materials for operating. iit : 

| — ——_————_———- i a i a" a —~. 















“ Morse ” Instrument alone, without battery... ..........c00 sees eee cece eee eeeerceeceseceeeeaseasseseeees $3.00 
“Morse ” Instrument without battery, and wound with fine wire for lines of one to fifteen miles...... 

| Cell of battery COMPIete..... 0. ccccccccccscecccccvccscesccccces. Coetereseccesesss sresescsenessersresreesees 

| “Morse Learners’ Instrument without battery, sent by mail........+.+-+e+ees secre eer eeee cece eer eeer cece 





} ( Battery cannot be sent by mail.) 
| 





[2 Goods sent C. O. D. to all points if one-third of the amount of the bill 
is sent with the order. Remit by Draft, Postal Money Order, or Registered 
Letter. Favorable arrangements made with Agents everywhere. 

(= We will in every case refund any remittance made us for these 
goods, if they are not faund to be entirely satisfactory. 


You are sure of getting the BEST THAT IS MADE 
if you select the “* MORSE.” 


Th e 66 M orse 99 is a full size, well made, complete MORSE TELEGRAPH APPARA- 
TUS, of the latest and best form for learners, including handsome 


Giant Sounder and Curved Key, and a large Cell of the best Gravity Battery, latest form. 











IT IS THE BEST WORKING SET OF LEARNERS’ INSTRUMENTS FOR SHORT OR LONG LINES, FROM A FEW FEET 
UP TO TWENTY MILES IN LENGTH, YET OFFERED. 


J.H. BUNNELL & CO., 
No. 112 Liberty Street, New York. 

















These carbons are made of the 
BEST MATERIALS, 
and with the latest re machinery, of any 
required degree of hardness, and can be 
used in all makes of Electric Lamps. 

The regular sizes, 12 inches long, run from 4 inch 
to 1 inch in diameter, varying by sixteenths. 
Special LENGHTS and SIZES to Order. 

A large and complete stock always on hand. 

The want of a high order of battery plate has 
long been felt. Those wishing such would do well 
to use the 

BOULTON PLATES. 

Special attention is given to the manufacture of 
all sizes to order 

Price Lists and full information furnished on ap- 
plication. 


BOULTON GARBON WORKS, 


PAYNE AVYENUE, 
CLEVELAND, 0. 





— 

















ty, claiming Special ex- 
getlenee in the joanne of 


HOURCTRICAL 
Fluidity, Color and Due 


rability. Circulars free, NK 


PENCER} 
fvison, Blakeman, Taylor & Co., N. Y. 


Extra Black, Blue Black, and 
| | 


Copying, all of superior quae 
PATENT 





ZINC RODS 


of all descriptions will be sup- 
plied the trade at lowest 
rates, 


A. M. YOUNG, 


Waterbury, Conn. 





THE THOMSON-HOUSTON ELECTRIC CO, 


Principal Office, 131 Devonshire St., Boston, Mass., 
FURNISHES THE 
ONLY PERFECT AUTOMATIC, SELF-REGULATING SYS5- 
TEM OF ELECTRIC ARC-LIGHTING IN THE WORLD. 
In all desirable qualities of ELreorrio Aro Liautrs the THOMSON-HOUSTON SYSTEM 


has no equal. 


The Lights are superior in color and steadiness, 


‘and the entire apparatus is 


more economical, efficient and safe, more easily managed, and less liable to derangement than 


any other. 


THE THOMSON-HOUSTON ELECTRIC CO. was awarded the First Prizx for the 


best system of arc lighting, and the best Are Lamp, at the Cincinnati 


of 1883. 


Industrial Exposition 


The Thomson-IHouston System has been awarded superiority in all the competitive tests 


to whichit has been subjected. 
sent on application. 


NEW ILLUSTRATED PAMPHLET will bx 





‘> aa on 


American Bell Telephone Go. 


WM. H. FORBES, 
President. Gen'l Manager. 
GROUND LINE 


THEO. N. VAIL, WM. RK. 


DRIVER, 


~ 
Treasurer. 


This Company owns the Original 























Patents of Alexander Graham Bell 
for the Electric Speaking Telephone, 
and other patents, covering improve- 
ments upon the same, and controls, 
except for certain limited territory, 
under an arrangement with the West- 
ern Union Telegraph Co., the Gold 
and Stock Telegraph Co., the Ameri- 
can Speaking Telephone Co., and the 
Harmonic Telegraph Co., the Patents 
owned by those Companies, and is 
prepared to furnish telephones to the 
citizens of the United States through 
its local Licensees, on the following 


"EXCHANGE, 
PRIVATE LINE, & 


Those desiring instruments on Pri- 
vate or Speaking Tube Lincs, or con- 
nections on Exchanges, 
apply to the nearest Licensed Erx- 


to the attention of the proper local 
Company. 

Any further information 
gladly furnished on application to the 
Company at tis office, 


No. 95 MILK STREET, BOSTON, MASS. 


All persons using telephones not, license od by sar Company, are hereby respectfully notifiea, that they 


, and will be prosecuted according to the 





are liable to prosecution, and for damag or infring 


‘ull extent of the law. 


AY ATIONAL (ABINET 
LETTER FILE, 
» 





SPEAKING TUBE LINES 


REVIEW. 





WA HOCTPUPOBAHHGIE KATA, (Orn 


<a LEO 
IN FIRST CLASS STYLE AUS tsp - & 


O.W MADDAUS Ah 
IWSIE WW LUNE Ae 


PARK ROW NEW YORK? | 





















| THE 
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HUGO KAYSER, 


Manufacturer of 


Electrical Instraments 


AND 


LIGHT MACHINERY. 


KSPEBIMENTAL WORK and MODELS 


A SPECIALTY. 
12 ELM STREET, NEW YORK, 


Bet. Duane and Reade Streets. 





Patented and Manufactured by 


(0. C. MACKENZIE, 
SPRING CONNECTION. 


Successor to CULVER, PAGE, HOYNE & €0., 
186 and 188 Fifth Avenue, - Chicago, 


320 and 322 Broadway, - New York, 
SEND FOR ILLUSTRATED CATALOGUE. 
TESTIMONIALS. 

We are much pleased with your letter file and 
can recommend it as a very useful article. 


SEMON, BACHE & CO., New York. 





We do not hesitate to say it is the best Cabinet 
Letter Kile made, and can recommend the same to 
any and all business houses It is the ** boss.” 


GEO. D. BARNARD & CO., Sv. Louis, Mo. 


EDWARD P. THOMPSON, M. E.. 


weer AMERICAN + aietaaiaal ELEC- 
1 iL ENGINEE!I 

Perms AMERICAN rn of ME- 
CHANICAL ENGINEERS. 


Expert & Patent Attorney. 


Acts as attorney in applying for patents. Intro- 
duces them into manufacture. Examines and re- 
ports upon the validity and practicability of patents 
with experimental proof when required. Estimate 
of costs sent free. Electrical cases a specialty. 


13 PARK ROW, NEW YORK. 








AUTOMATIC GAS LIGHTER. 
Practical in every particular and perfectly 
reliable. 


Electrical Apparatus, 
Annunciators, Electric Bells, 
Burglar Alarms, Electric Light 
and Telephone Supplies, and 
Electric Gas apie Devices. 


BOSTON ELECTRIC CO., 


550 TON ST., BOSTON, MASs., 


MANUFACTURERS OF 


Hotel 





IMPROVED 
CIRCULAR BASE BELL 


Price, $1.75 








will ple ase | 


| change, wren their case will be brought | 


will be 








New Enccanp Butt Co. 


PES SAS ze. I. 


MANUFACTURERS OF 


BRAIDING 
MACHINERY 


FOR COVERING 


Telegraph, Telephone and 
Electric Light Wire 


SVN AND DOUBLE WODERS 


Braiders of every deseriptinn, 
For Silk, Worsted and Cotton Braid. 


FINE CASTINGS 


A SPECIALTY, 
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The Coe Brass Ki Cp 


MANUFACTURERS OF 


BRASS, 
Lipper «cher ser 


SHEETS, ROLLS, a 
WIRE, RODS & BLANKS 
OR SHELLS, 


Pure Lake Superior Copper Wire 


A SPECIALTY, 


BATTERY ZINCS. 
TORRINGTON, Litchfield Co., 


CONN., U. S.A 








THE PAYNE 
Single and Double Valve a Engine 





Will guarantee 20 per cent. better regulation with 4 


our single slide valve automaticengine than can be at- 
tained by any other engine in the market.‘ For 
sale by E. P. Hampon & Co., 86 Cortlandt St., N.Y., 

Hill, Clark & Co., Boston, Mass. Write for Circular 
No. 36. B.W. P ayne & Sons. Box 1450,Corning,N.Y. 


MAGNET STEEL 


AND ALL KINDS OF 





CHROME CAST STEEL. 


STEEL for MAGNETS 


A SPECIALTY, 


And warranted superior to all other brands. 


CHROME STEEL WORKS, 


Brooklyn, E. D., N. Y. 


Cc. P. HAUCHIAN, 


Superintendent, 


S. H. KOHN, 
Proprietor, 


CHARLES WILLIAMS, dR.) 


(Established 1856.) 
Nos. 109-115 COURT ST., BOSTON, MASS, 


——AUTHORIZED MANUFACTURER OF—— 


THE AMERICAN 


BELL TELEPHONE 60.'- 





ELECTRIG BELLS, 
DISTRICT BELLS 


AND 


Switches for Exchanges 


Annunciators, &c. 
Telegraph and Electrical 
Instruments, Batteries, Wire, 
Insulators, and Telephone 
Supplies of every description. 


JARVIS ENGINEERING CO.. 


BOSTON. 
Boilers Set with the Jarvis Pat. 
ent Furnace to burn Pea Coa!. 











Screenings or Slack without a 
blower. Send for Circulars. 


The Buckeye Automatic Cut-Off Engine 






Trade Oirculars and » CONTRACTS 
practical treatise on Steam PROMPTLY 
EXECUTED. 





Engineering free by mail. 


x ia 


T :cse engines are carefully constructed for heavy and continuous duty at medium or high rotative 


specds. Highest attainable economy in consumption of steat, and superior regulation guaranteed. 


Address, BUCKEYE ENGINE CO., Salem, Ohio; or 
GEO. A. BARNARD. Eastern Sales Agent, Astor House, N. Y. 
D. L. DAVIS, Sales Agent, 23 S, Canal Street, Chicago, III. 


HARRIS- Cantiss STEAM ENGINE 


BUILT BY 


WILLIAM A. HARRIS, 
PROVIDENCE, R. I. 


From 10 to 2000 Horse Power, with Harris’s Im- 
provements. These Engines are of 


UNEXCELLED WORKMANSHIP, 


and are known the world over as the 
MOST ECONOMICAL STEAM EN- 
CINE BUILT. 


Electric Light Companies Take Notice! They are especially adapted for all purposes where con- 
tinuous service at uniform speed is required and at the minimum of cost of repairs. 








Send for a copy of Engineers, and Steam Users, Manual by J. W. Hill, M. E. Price, $1.25. 















MANUFACTURER OF SUPERIOR 
| 


Carbon Points 


$15. $15. $15. 


Plates 





splendid 
carbon for 
summer light- 
ing that will last 
from 6 to 8 hours, 


MITCHELL, VANCE & C0, 
CAS PATS 
' HANIF ACTURERS, 


Have added a Copertment for the Stenssfectans of 
Electroliers and other fixtures adaptable to any 
system of Incandescent Electric Lighting, also Com- 
bination Fixtures for both Gas and Electric Light. 
Estimates and designs furnished upon application. 


836 & 838 BROADWAY, 
NEW YORK. 














Write to us for prices 
and samples, giving the 
system used, before making 
any contract for carbons at any 
price. 


1590 to 1620 Niagara Street, 








LBURM 


= DenamoLlec re actin es 


le hbur Q 


t 
r | 





= BISHOP & oF 


IMPORTERS OF DIAMONDS, 





PLATINUM 


For all Manufacturing, Chemical, Electrical, 
Dental, and Laboratory purposes. 


Victor Bishop & Co., 


ESTABLISHED 1837. 


Wo. 33 MAIDEN LANE. NEW yorE. ™*“* 
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Rear view, showing one wheel removed. 


The Westinghouse Automatic Engine 
900 ENCINES 
AND 24, 000 H.P. H. P. RUNNING 


SALBS, 


2,000 H. P. PER MONTH. 


SEND FOR ILLUSTRATED CIRCULAR 
AND REFERENCE LIST. 


Whe Westinghouse [Machine Company, 


KPittsebursh, Fa. 





BALBESROOMS, 


94 Liberty Street, New York. 

401 College Street, Charlotte, N. C. 

401 Elm Street, Dallas, Texas, 

53 South Market St., Nashville, Tenn. 
Also, Fairbanks, Morse & Co., Chicago,M1, 


“OTTO” ene 


ENCINE 
OVER 10,000 IN USE. 


Started Instantly by a Match, 
‘When Stopped all Expense Ceases. 


Works without 
boiler, steam, coal, 
\ ashes or attend- 
} ance. Successfully 
adapted instead of 
steam power in all 
industries and of- 
fers special advan- 
tages for running 
: ioe & — 7 — hin- 

or Telegraph 
ana i Witenes as well as as Lightin ' parpoees. _— 


Built in Sizes of 1,2, 4, 7,10, 15425 ind. H. P. 


SCHLEICHER, SCHUMM & CO. 
N. E. cor. 33d & Walnut, Phila. 
Branch Office: 214 Randolph Street, Chicago. 


PHOSPHOR-BRONZE 


TELEPHONE WIRE, 


Imesulated and Bare. 














~ iP se 
x Phesfeher- Bionye. 
Combines High Electrical Conductivity and Resist- 
ance to Corrosion with Lightness and Tenacity 


Standard Sizes, 16, 17, and 18, Stubs’ Gauge. 


ADDRESS ; 


“The Phophor-Dronze Suing Co, (ited 


612 ARCH ST., PHILADELPHIA, PA. 
Owners - of - the - United - States - Phosphor-Bronze - Patents 
Sole Manufacturers of Phosphor-Brenze in the United States. 


' BUTLER HARD ROBBER, 


33 MERCER STREET, NEW YORK, 


Manufacturers of 


HARD RUBBER, 


Sheets, Rods, Tubing, etc., 


ELRCTRIGAL SUPPLIES 


Rubber Hook Insulators, 
| Window Tubes with Heads, 
Key Knobs, Switch Handles, 
Plug Handles, Lamp Switch Handles, 
Battery Syringes, etc., etc. 


of any PRACTICABLE CHARACTER made to order, 
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A NEW AND SUBSTANTIAL 


BUSINESS INDUSTRY. 


Large Profits to First-class 
Business Men. 





American Electrica 


eo ee 








The Thomson-Houston Are and Incandescent 
System of Electric Lighting is universally acknowl- 
edged to be the most perfect and economical ever 
invented. 


Local Companies cannot afford 
to use any other. 


Companies now using this system are making 
large profits on their investments. 

Complete Central Lighting Stations for City and 
Commercial Lighting, with Boilers, Injectors, Heat- 
ers, Armington & Sims’ high-speed Engines and 
Wire lines, will be contracted for and constructed 
by the American Electric and Illuminating Co., 197 
Congress Street, Boston, Mass , in any city or town 
in the United States where exclusive territory has 
not already been ceded. 

To active and responsible business men, who can 
command a portion of the necessary capital to 
build central stations and secure business for same, 


EI | l Wi 
this Company will furnish the remaining capital 


upon liberal terms. Address TELEPHONE AND ELECTRIC CORDAGE, 


EDWARD H. GOFF, President. :LECTRIC LIGHT WIRE 
MAGNET WIRE, 


PATENT RUBBER COVERED WIRE, OFFICE AND 
ANNUNCIATOR WIRE, LEAD-ENCASED WIRE 
ANTI-INDUCTION AERIAL AND UNDER- 
GROUND CABLES ETC., ETC. 


OFFICE AND FACTORY: 


No. 67 STEWART STREET, 
PROVIDENCE, R. I. 


EUGENE F, PHILLIPS, President. 
W. H. SAWYER, Secretary and Electrician, 


SPIRAL 
TELEPHONE 


WIRE. 
For Long & Short Distance Telephone 


— 
Patents allowed April 24, July 25, 1883. 


MANUFACTURERS OF 


Patent Finished Insulated 











a. 6 
1+ 3434 ghsh 


6+ 7 























o ' { 
Electric Annunciator. 
(PATENTED EB. 16,1875, ) 

We guarantee our Annunciator to be the most 
SIMPLE, durable and reliable apparatus in_the 
market. NO DROPS or other COMPLICATED MECH- 
ANISM to get out of order, and NECESSITATING 
CONSTANT REPAIRS. We have furnished some of 
the largest and finest hotels in the country with our 
Annunciators. ; 

Those wishing Agencies for these Annunciators 
in unlicensed territory can obtain all information, 
prices, etc., by addressing us. 

Correspondence solicited with all Operators, Man- 
agers of Telephone Exchanges and Electric Bell- 
hangers. Send for Catalogue of Annunciators, 
Alarms, Electric Bells, ete. 


PARTRICK & CARTER, pHicaDELPnia. pA: 


American Spiral 
Telephone Wire Company, 


43 Milk Street, 


BOSTON: MASS. 





LINE 





Viaduct Manufacturin 


¢ Co. 
OF BALTIMORE. 
(Successors to late firm of Davis & Warts.) 
A. G. DAVIS, President, 


ELECTRICAL GOODS OF EVERY DESCRIPTION. 


Telephone, Telegraph, Electrio Light and 
American District Supplies. 


SEND FOR ILLUSTRATED CATALOGUE, 





NO BATTERY REQUIRED. 
$4, to $6, each. Discount on larae lots. 


HLECTRICAL REVIHW. 


MAGNETO SIGNAL BELLS, 


| THE 








The BES 


T Open Cirenit 


i< S 


Battery in the 
World and the CHEAPEST. 


combines all the advantages of the best of the 
others, without any of their disadvantages. 


Thousands sold monthly. Send for circular. 
Manufactured and sold by the 


LAW TELEGRAPH CO,, 
140 Fulton St., New York. 





LECLANCHE 





| 








Prism Battery, Comp!cte. Size of Jar, 6x4} inches. 


THE CREAT 


TELEPHONE BATTERY. 


The Standard Open Circuit Battery of the World. 


OVER 500,060 CELLS NOW IN USE IN THE UNITED STATIS 
AND 1,000,000 IX? EUROPE. 


ADOPTED BY ALL THE 
Telephone Companies. 
| THE SIMPLEST, CLEANEST, MOST DURABLE, 
MOST ECONOMICAL, 
| Beware of Infringements and Cheap Imitations. 
| LECLANCHE BATTERY CO, 
| 149 W. 18th St., N. Y., or 
| L. G. TILLOTSON & €0., 5 & ¥ Dey St., N.Y. 








WANTED. 


A first-class man wants situation 
with Telephone Co., fifteen years 
electrical experience including 
five years in Telephone, Inventor 
of new telephone and exchange 
system, PRACTICAL, 


THE ELECTRIC 


STORAGE AND LIGHT C0. 
95 Milk St., Boston, Mass. 


Organized under the Laws of Massachusetts, 








WANTED. 

An Electrician who under- 
stands the business wants a po- 
| sition with Electric Light Com- 
pany. Excellent references. 


Address, 
ELECTRICIAN, 


Care Electrical Review, N. Y. 


OWN THE PATENTS FOR 


Faure’s Storage Batteries, | 


Electrical Energy Accumulators, 


FOR 
MASSACHUSETTS, RHODE ISLAND 
> 


AND CONNECTICUT 


Care of Electrical Review. | 


THE FREEMAN & ROE ELECTRICAL SUPPLY C0,, 


53 Broadway, N.Y. 
_ DEALERS IN 
Electric Motors, Dynamos and 
|=) Electric Light Machines, 
=, TELZGRAPH and TELEPHONE 
4, APPLIANCES 
5) _ OP EVERY DESCRIPTION, 
s Learners Instruments & Alarms 
: Sole Agents for 
The “ Excelsior” Electric 
Call Bell - $1.75 
= The ““Toy”’ Telephone, 1.00 
The Freeman & Roe Hotel 
Annunciator. 
Furnish Estimates for and 
romptly execute all Electric 
ork for Architects, etc. Send 


for Circulars, Correspond 
solicited. — 





WA Daw Battery. 





[August 2, 1884 





THE BEROMANY| & LAID BATTED 


The Greatest Open 
Cireuit Battery 
in the World, 


Superior to the Leclan- 
che and all others, for 
Telephone, Annunciator. 
Burglar Alarm, and al 
open circuit work. 


Price (complete) $1.20. 


Liberal discount to 
dealers. 














= Send for descriptive Cir- 
- cularand © List. 


- BERGMANN & CO. 
Electrical Works, 
292, 204, 296 & 298 

AVENUE B, . 
NEW YORK, N. ¥. 


Oct. 16, 1883. 
Noy, 20, 1883, 


Par’p> 





CORNELL UNIVERSIEY, 


COURSES IN 
Electrical Engineering, 
Mechanical Engineering, 
Civil Engineering, 
and Architecture. 


Entrance Examinations Begin at9A.M., 
June 16 and Sept. 16, 1884. 


For the UNIVERSITY REGISTER, containing 
full statements regarding requirements for admis- 
sion, courses of study, degrees, honors, expenses, 
free scholarships, etc., and for special information, 
apply to THE TREASURER OF CORNELL UNI- 
VERSITY, Ithaca, N. Y. 





C. H. MOORE & C0., 


SOLICITORS OF 


American and Foreign Patents, 


ELECTRICAL APPLIANCES A SPECIALTY. 


Interferences, Appeals, and all business before the 
office and the courts given prompt attention. Ad- 
dress Lock Box 490, Washington, D. C. 





Bargains in IMPORTED scientific and 
Experimental Apparatus, GEISLER 
TUBES, MOTORS, COILS, LANTERNS, 
&c., &c., Carbons for all kinds of Klec< 
tric Light, 


F. E. KINSMAN & CO. 


145 Broadway, New York. 








PATENT PORTABLE & ADJUSTABLE 
CROSS ARM HOLDER. 


No more weakening of poles by cutting 
gains or mortising., Can be attached 
to any pole and changed when 
desired. Hundreds of these 
Holders now in use, 
Recommended by practicable line build-. 
ers. For information and circulars, 
apply to 


WM. KLINE, Supt. Teleg., 
TOLEDO, O. 

















August 2, 1884. | 


HT, 








THE TREYTON MOM 


Galvanized Wire 


OF VARIOUS GRADES FOR 


YPELEGRAPE AND SWCELEPHONE TilNES. 


WORKS 


TRENTON, NEW JERSEY. 


NEW YORK OFFICE: 
COOPER, HEWITT & 00., 17 Burling Slip. 


PHILADELPHIA OFFICE: 


21 NORTH FOURTH STREET. 





ee 


—_ 
heal 
| 

— 
| 
— 

—_ 

= 

—_ 

—_— 


$y 





| — aie aeRO ete 
\ieninthieiiinatinl abit tememall 
ee 
=—— - 
LT 
SSE 
Eee 
| 


BROWNLEE & C0. 


DETROIT, 


DEALERS IN 


Coir Telegraph Poles, 


MANUFACTURERS OF 
Cross Arms, Pins and Brackets, 
OAK and LOCUST PINS. 
SEND FOR PRICE LIST. 
ge" We defy competition in price or quality._aeg 


MICH. 


Please mention this paper. 








a — 

CANADIAN CEDAR POLES, the best 

in uses; live 25 t 35 years: good ap- 

pearance, Prompt delivery «at Buffalo. 

Black Rock or Suspension Bridge, N.X. 
Cheap for spot Cash. Adiress. 

HARVEY STAFFORD & CO., 
ACTON, Ont,, Canada. 


ROYCE & MAREAN, 


DEALERS IN 


ELECTRICAL APPARATUS, 
Telegraph and Telephone Supplies, 


No. 1408 Penna, Avenue, | 
Opp. Willard’s Hotel, WASHINGTON, D.C. 


Correspondence Solicited. 








| 
| 


National Electric Company, — 
ELECTRICAL SUPPLIES 


AND APPARATUS, 


AND OFFICE AT | 


WORKS. 
SAMUEL BOARDMAN, Agent.) 








| by, Li 
| ay “Yy <i 
| Original and only Manufacturers in the United States. 


| CUTTA-PERCHA INSULATED 
Submarine Telegraph Cables, 


50 Regular Sizes. One to Ten Conductors. 


Subterranean Telegraph Cables, 
Aerial Telegraph Cables, 


Lead or Hempen Covered. 
ANTI-INDUCTION 
Telephone (Lead-Covered) Cables, 

lit Co. 


«8 used by the Metrop Teleph & Telegraph 


Torpedo Cables, 
ded by the Europ and South American 
Governments. 


Lead-Covered Cables, 
For Canal and Streamlet Crossings. 
Gutta-Percha Office Wie Seating and Connecting 
re 


} 
| Hempen-Armored Covered. 
} 





R 





For Subsqueous Mining and all other Electrical purposes. 
Mark s Compound Insulated Wire, 
- or Office, Outdoor, Underground, and Battery Use. 
G. P. Office Wire, Cotton-Covered. 


ALSO HAVE ALWAYS ON HAND: 

Wires of every variety of Insulation, 

Magnet Wire, Telephone Flexible Cords, Flexible 
Elevator Cables, Electric Cordage, Burglar-Alarm 
and Annunciator Wire, Electric Light Wire, Cord- 
age and Cables, Lead-Covered Wire, and every 
description of pure Gutta-Percha goods, Gutta- 
Percha Sheet, for Cable Splices; G. P. Chemical 
Vessels for Acids, etc. 


Agents for Reception of Orders and Sale of Goods: 
L. G. TILLOTSON & CO., 5 & 7 Dey St., New York. 
WILLIAM HEATON, 503 Chestnut St., Phila. 








Thirty-three years’ experience has taught us that 
neither the electrical nor mechanical qualities of 
cither Gutta-Percha or Copper deteriorate by long 


= working or submersion, consequently the best form 


of a Submarine Telegraph cable will be that in 
which these conditions were fulfilled.— Zctract from 
Report on Cables, by Willoughby Smith. 
MANUFACTURED BY 
The Bishop Gutta~Percha Works. 
Address all communications to 
W. W. MARKS, Superintendent, 
420, 422, 424 & 426 East 25th St., N. ¥. 
OFFICE AT THE WORKS. 





'|Rhode Island 











Electric Co, 


PROVIDENCE, R. I., 


MANUFACTURERS OF THE 


Providence Telephone 
Switch-Boards, 


BRECKENRIDGE JACKS, 
Wright Cable Clips, 


Howard Saftiy Applian, 


For protection to telephone subscribers 
against Lightning or Electric Light 
currents. 

Dealers in Electric Appliances of 
every description. 

Manufacturers and constructors of 











14138 G STREET, WASHINGTON, D.C. | 


Estimates furnished. Correspondence solicited. 


W.R. POPE & CO. 


Oorner North & Lexington Streets; 
BALTIMORE, MD. 


Telegraph, Telephone and 
Electric Light Supplies. 


THE BEST OF EVERYTHING 
AND AT LOWEST PRICES, 








Lightning Rods upon scientific prin- 
ciples. 
Licensees of The Time Telegraph 


| Co. of New York for the New England 


States. Energetic men with capital 
wanted to form local plants in territory 
not yet disposed of. 

Correspondence solicited from in- 
ventors, or parties having electrical 
novelties, with a view either to pur- 
chase or introduction as agents. 

. 





HENRY HOWARD, President. 
¢. T, HOWARD, Treasurer. 
J. W. DUXBURY Sec’y and Gen. Manager. 
F. MH. GARDINER, Assistant Manager. 
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The Bishop Gutta-Percha!s- W. FRENCH, 














FRANK F. BULLARD, 


President. Treasurer. Gen’! Manager. 


PALMER WIRE COMPANY 


PALMER, MASSACHUSETTS. 


Galvanized 7 STEEL 


AND 


Telegraph : Telephone Wire 


UNSURPASSED IN 


QUALITY of MATERIAL, FINISH and CONDUCTIVITY. 











THE GALVANIZED IRON AND STEEL WIRE MANUFACTURED BY THIS COMPANY HAS 
ACHTEVED FOR ITSELF AN ENVIABLE REPUTATION FOR EXCELLENCE AMONG TELEPHONE 
AND TELEGRAPH COMPANIES WHO ARE USING IT EXTENSIVELY, AND BY WHOM IT Is 
UNIVERSALLY APPROVED. WE ARE NOW PREPARED TO SUPPLY HARD-DRAWN 
COPPER WIRE MADE FROM THE BEST LAKE SUPERIOR COPPER WITHOUT ALLOY 
BY A PROCESS LATELY DISCOVERED WHICH WE CONTROL, THIS WIRE IS THE EQUAL, 
IF NOT THE SUPERIOR OF ANYTHING IN THE MARKET. ORDERS, PROMPTLY AND CARE- 
FULLY ATTENDED TO. SEND FOR QUOTATIONS. 


NEW YORK OFFICE, - 15 COURTLANDT ST. 


FRANK B. KNIGHT, GENERAL AGENT. 








THE WALLA 
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The ELECTRICAL Suppl 


; ¥ coy Dey St, New York. 








THE 


United States Electric Lighting C0, 


SOLE MANUFACTURERS OF 


WESTON DYNAMO- 
ELECTRIC MACHINES 


For both Arc and Incandescent Lighting. — 


WESTON ARC LAMPS, AUTOMATIC REGULATORS, 
FIXTURES, CARBONS, &c. 














MAXIM INCANDESCENT LAMP. 





And all Apparatus necessary for themost COMPLE TE, EF FI- 
CIENT and RELIABLE SYSTEMS of Electric Are and 
incandescent Lighting. 





OFFICE: 59 & 61 LIBERTY ST., NEW YORK. 


George W. Hebard, Pres. Leonard E. Curtis, Sec. Ph. Ferd. Kobbé, Treas. 


TRUSTEES: 


Marcellus Hartley, Edward Weston, Henry B. Hyde, Anson Phelps Stokes 
Walter T. Hatch, John A. Stewart, Charles R. Flint, Henry Day: 
Robert B. Minturn, Louis Fitzgerald, George W. Hebard, Leonard E. Curtis, 


Thomas H. Hubbard. 
&& SEND FOR CATALOGUE. .gy 


Perfect Automatic Reguiation in both Systems. 
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Wester Elect Company. THE ANSONIA BRASS & COPPER 0, 


PURE ELECTRIC COPPER WIRE, 


For Magnets, Telephones, Electric Light, &c., 
Patented Fire-Proof Electric Light Line Wire, 
PATENTED FIRE & WEATHER PROOF ELECTRIC LIGHT LINE WIRE, 
Patented Paragon Line Wire—Fire Proof, Water Proof, 

“ ACME” BRONZE TELEGRAPH AND TELEPHONE WIRE, 
Wrought Metal Gongs for Annunciators, 
Telephones, &c., Zine Rods, Battery Copper, &c., 
WAREROOMS : 
i9 AND 21 CLIFF STREET, NEW YORK CITY. 


Factories, prmatertet 4 Conn. 
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reece a ; HOLMES, BOOTH & HAYDENS, 














MANUFACTURERS OF 


se HARD DRAWN COPPER LINE WIRE 


(Chicago Factory, 227 to 251 South Clinton Street.) 


MANUFACTURERS OF FOR TELEGRAPH and TELEPHONE. 


TELEGRAPH and TELEPHONE APPARATS = ELECTRIC LIGHT WIRE, 


AND SUPPLIPS OF EVERY DESCRIPTION. ‘Mag net Wire, Patent “K K” Copper and Iron Wire, 
‘ | Red and White Iron Line Wire. 


Hotel and House Annunciators, Burglar Alarms and Call Bell, | NEW YORK, BOSTON AND PHILADELPHIA. 


FACTORIES, WATERBURY, CONN, 


Flectro-Mercurial Fire Alarm, Electric Gas-Lighting Apparatus, | 


Magneto Call Bells, Telephone Exchange Switch Boards, etc. BR | D G E P () RT B R AS S C 0. 


UNDERGROUND AND AERIAL CABLES. BRIDGEPORT, CONN., 


Correspondence Solicited. INCORPORATED i865. 
CHICAGO, BOSTON, NEW YORK. ‘BRASS, COPPER AND GERMAN SILVER 


A GC. DAY  saitiaairo ao AIRE Amo ROLLING MILLS, 
—— : TELEGRAPH neste Bare and Insulated Copper Wire for Electric Teepe Oe | 


SOLE AGENTS FOR THE 


WIRE & CABLES. BRIDGEPORT ELECTRIC MFG CO. 


OFFICE, 120 BROADWAT,N.Y.—FACTORY SEYMOUR, CONN, seis sane aie. 
Anti-Induction Kerite Telephone Cables. 


SELLING AGENTS: 
Some of them Two Miles in Length, are in use in several cities, and are found to WORK PERFECTLY | 

















JARVIS ENGINEERING 00., 
wont rs Se G61 Oliver St., Sistem. 
for that distance. EMIXENT ELECTRICIANS and PRACTICAL TELEGRAPHISTS commend and 
recognize the Kerite Insulation as superior to all others. At the Centennial Exhibition POND ENGINEERING 00., 
at Philadelphia, Sir William Thomson, the eminent Electrician and Scientist, St. Louis, Mo. 
awarded to the KERITE INSULATED WIRE AND CABLES 


I\ J. F. RANDALL, 
A DIPLOMA 


| Warren, Ohio, 
FOR “* EXCELLENCE OF THE INSULATION AND DURABILITY OF THE INSULATOR.” JOHN BR. MARELE, 


Detroit, Mich. 
H. B. SMITH MACHINE C0., 
925 Market St., Phil. 'p Ae 
T. W. ANDERSON, 
Season. Texas, 


MIJNSSEN & C0., 


Amsterdam, Holland. 


M. F. MOORE, Gen. Agt. 


1S CORTLANDT ST., NEW YORK. 


CLARK B, HOTCHKISS,—120 BROADWAY, NEW YORK. 
THE BAXTER ELECTRIC LIGHT CC: 


Is prepared to negotiate for New | 
| 
| 


GENERAL AGENT: 
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THE ELECTRICAL SUPPLY CO. 


THE BAXTER 


IMPROVEMENT IN Insulated =e ALFRED F. MOORE, 


ELECTRIC LAMPS =o 22 sano. MANUFACTURER OF 
pe eS. — Insulated Wire, 


-—FOR— 


Telephone, Telegraph and Electric Light, 
OFFICE, LINE, 


Is THE 


Greatest Invention in Arc Lighting 
yet made. 


Efficient, Reliable and More Economical than any | @ae 
other Lamp in the World, and can be applied to any a 
System. SAVES FROM ONE-HALF TO THREE-QUAR- | | = 





—AND— 








TERS THE COST OF CARBONS. a ; 1 : eu pparoees 
For terms for territory and cost of Baxter attachment, | ™ me haem ese : ANNUNCIATOR WIRE, 
address : a hee a a 
THE BAXTER ELECTRIC LIGHT COMPART, ie Magnet Wire and Flexible Cordage, 
MILLS BUILDING, | ELECTRIC LIGHT, 
NEW YORK. | TELEPHONE, AND 200 & 202 N. THIRD ST., 
The Kevstone Electric Co. of Philadelphia, Agents for Pennsylvania. | TELEGRAPH SUPPLIES. PHILADELPHIA, PA. 


Warehouse: 47 DEY SY., NEW YORK. 





